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1. HEJIN U 3AJAYU OCBOEHUA JUCHUITJINHBI

Lesn ocBOeHUs AUCHMILVINHBI: J(MCIUIITMHA «XUMES» UMEET LEeIbio (POpMUPOBAHUE Y
CTYJCHTOB OCHOBHBIX TOHSATUH TEOPETUYECKOM XHMMHH, HEOOXOAUMBIX Ui U3YyYeHUs
OOIIeHAyYHBIX U CIEUUANbHBIX AWCIUILIAH, & TAKKe pa3BUTHE MPO(ECCHOHATBHBIX HABBHIKOB
Ut TPO(heCCHOHANIBHOM AESITeTbHOCTU, TPEOYEeMBbIX KBATH(PUKAIIMOHHON XapaKTepUCTUKOW MO
HalpasJieHUIO NoAroToBKU «lloxxapHas 6€301acHOCTbY.

3aga4yu ocBOCHMS JMCHUIIJIMHbI:

e (QopmHupoBaHUE CUCTEMHBIX 3HAaHUN O METOJIaX U METOJUKAX XUMUYECKOT0 aHaJIH3a,
MIPUMEHSAEMBIX B IPAKTUUYECKOM IEATEIBHOCTH IO CIIELUAIBHOCTAM «3allUTa B
YPE3BBIYANHBIX CUTYALUSIX.

e (QopmupoBaHUE YMEHUH BBINOIHITH B HEOOXOIUMBIX CIIy4asX pacyeThl HapaMeTpoB
Pa3JIMYHBIX [IPOLECCOB.

e (QopmupoBaHue yMeHUs pabOThl C XUMUYECKMMHU BELLIECTBAMH MPU PELLICHUN
npoOJIEMHBIX 33724

e  (opMHpPOBaAHKE MPAKTUICCKUX HABBIKOB MTOCTAHOBKH U BBIITOJHEHHS
AKCIIEPUMEHTAIBHON PabOTHI 10 UACHTU(UKAIIH BEIIECTB.

2.MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

JucuuiuinHa siBisieTcst 00s3aTenbHOM U oTHOcUTCs K 6a3zoBoit yactu bioka b1
«lucuuminHel (MO1yJN)» OCHOBHOM MpogeccuoHanbHONH 00pa30oBaTebHON MPOrpaMMBbl
(OIIOII), ycranaBnuBaemoit By3oM. /laHHast AUCHUIUIMHA SBISETCS OJHOU U3
OCHOBOIIOJIAraloluX TUCIUIUIMH B CUCTEME MTOATOTOBKM OakasnaBpa mo Harpasienuto 20.03.01
«TexHocdepHast 6e30MacHOCTY. YueOHast TUCIMITIMHA «XUMUs» 0a3upyeTcsl Ha AUCHUIUINHAX
MaTeMaTHUYeCKOI0 M €CTECTBEHHOHAYYHOI 0 ITuKJa — «Briciias marematuka», «Pusnkay,
«Qxonorus». [ u3ydeHus: TMCUMITINHBI « XUMHUS» 00ydaroLIrecs JOJKHbI 3HaTh OCHOBBI
MaTeMaTUKH, T€OMETPHUH, 00111ero Kypca pu3uku. st u3ydeHus: AUCUUIUIHMHBI « X UMUS»
oOyyaromuecs J0JKHbI YMETh UCIOIb30BaTh (PU3MUECKUE OCHOBBI CTPOCHHUS aToMa,
MEXaTOMHOTO B3aUMOJIeHCTBUS, TU(PPy3un, (PU3NMUECKUX OCHOB CTPOCHHUS KOJIOMIHBIX YaCTHUII.

3.JIEPEYEHDb INTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUSI 110
JUCIUIVIMHE (MOAYJI10), COOTHECEHHBIX C IINTAHUPYEMBIMU
PE3YJIbBTATAMMUM OCBOEHUA OIIOII

[Ipouiecc w3ydyeHHWs] AWCHMIUIMHBI HAMpaBlIeH HAa (QOPMUPOBAHUE CIEAYIONINX
KOMIIETECHITAH:

Koa u
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHsI 110 JUCIHIJIMHE
HaNMeHOBaHUe
. (MOyJ110), COOTHECEHHBbIX ¢ HHAMKATOPAMHU A0CTUKEHU S
peajan3yemoii N
KOMIIeTEeHIu
KOMIIeTeHIMHU
OK-10 3HaTh: OCHOBHBIE TTIOHATHS, 3aKOHBI U MOACITN XUMHUYSCKHUX CHCTEM,
CnocoOHOCTH K PEAKIIMOHHYIO CIOCOOHOCTH BEIIECTB; CBOMCTBA OCHOBHBIX BU/IOB
MO3HABATEJIbHOMN XHMHUYECKHUX BEIIECTB U KJIACCOB XUMUUYECKUX 0OBEKTOB; OCHOBHBIC
JIeATeIIbHOCTH MOHSITHSI, 3aKOHBI 1 MOJIETTH KOJJIOUTHOU U (PU3MUYECKON XUMUM;
YMeTh: caMOCTOSATENHHO MPUOOpPETaTh HOBBIC 3HAHUS 1O MPEIMETY,
MOJIB30BATHCS  CIEIMAIBLHON JIMTEPATypOH M HaXOJUTh HYXHYIO
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MH(POPMALIKIO B ITI00AIBHBIX KOMIIBIOTEPHBIX CETAX U KOPIOPATUBHBIX
MH(POPMALMOHHBIX CHCTEMAX.

Baagers: mMerogamMu SKCIEPUMEHTAIHHOTO HWCCIICIOBAHHS B XUMHH
(TutaHMpoOBaHUE, TTOCTAHOBKA U 00pabOTKa IKCIIEPUMEHTA), METOIaMHU
BBIJICTICHUS U OYMCTKH BEIECTB, OTMPEICIICHUS UX COCTaBa; METOIaMHU
npeCcKa3aHusl MPOTEKaHUS BO3MOXKHBIX XUMHUYCCKUX PEAKIHH H HX
KHUHETHUKY.

OK-11
CriocoOHOCTB K
abCTpaKTHOMY H
KPUTUYECKOMY

MBIIIICHUIO,
HCCIIEIOBAHUIO
OKPYKAarOILEH Cpebl
JUISl BBISIBIIEHUS €€
BO3MOXKHOCTEH U

3HaTh: 1a00paTOpHbIC METOABI MOJIYUYEHHSI HEOPTAHUYECKUX U
OpPraHUYECKUX COCIMHEHUH, CTPOEHUE OPraHNYECKUX U
HEOPraHUYECKUX MOJIEKYJI, CBSI3b CBOMCTB OPraHUYECKUX COEIMHEHUIN
C MX CTpOeHHeM, GU3NYECKHE U XUMUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX U OPTraHUYECKUX COEIUHEHUH,
TOKCHKOJIOTHIO, OCHOBBI XUMHUYECKOTO U (PU3UKO-XUMHUECKOTO
aHanu3a.
Ymersn: IIPOTHO3UPOBATh

pe3yJIbTaThl (UBUKO-XUMHUYECKUX

TEXHOJIOTUH B
obOnacTH obecrieueHus
TeXHOC(epHOH
0€30I1aCHOCTH,
U3MEpUTENBHON U
BBIYMCIIUTEIILHOM
TEXHHUKHU,
nH(}pOpPMAITMOHHBIX
TEXHOJIOTHH B CBOCH
npodeCCHOHATBHON

pecypcos, MPOLIECCOB, BOSHUKAIOIINX B YPE3BBIYANHBIX CUTYALHSIX, TPOU3BOIUTD
CIIOCOOHOCTBIO K XUMHYECKHH M (PU3NKO-XUMHUYECKUI aHAN3 pa3IMYHBIX HPUPOIHBIX
MPUHITHIO 00BEKTOB, MPEICTABIAThH JAHHBIE SKCIIEPUMEHTAIbHBIX UCCIICIOBAHUIMA
HECTaHIapTHBIX B BuAe rIpadukoB U Tabuull, pacrno3HaBaThb BO3MOXHOCTb M
peleHnii u HarpaBJIeHUEe MPOTEKAHUS XMMHMUYECKHX IMPOLECCOB; BBIOUPATh METOA
pa3pelieHuto aHaJIM3a XMMUYECKOTr0 BEUIECTBA U OCYIIECTBIISATh €r0 Ha MPAKTUKE;
poOJIEeMHBIX NpPEJCTaBIATh PE3yJbTaThl HKCHEPUMEHTOB W HAOIIOACHUN B BHJE
CUTyalui 3aKOHYEHHOTO NMPOTOKOJIAa UCCIIEI0BAaHUS, YBEPEHHO OPHUEHTUPOBATHCS
B HMH(pOPMAIIMOHHOM IOTOKE (HMCHOJIB30BaTh CIPABOYHBIE JaHHbIE U
oubnrorpaduro no Toi WM UHOU mpodiieme).
Baagerb: HaBbIKaMM TNPUMEHEHMS TEOPETUYECKMX 3HAHUM 110
(GU3MKO-XMMUYECKMM METO/aM aHajlM3a MpPU PELICHUH pa3IMyHbIX
CUTYaIlMOHHBIX  3a7a4, HaBBIKAMH O00O0OIEHUS  HaOII0JaeMbIX
XMMUYECKHUX (PAKTOB U JIeNIaTh HAYyYHO 00OCHOBAHHBIE BBIBO/IBI.
OIIK-1 3HaTh: COBPEMEHHBIE TEHJIEHIIMN PA3BUTUS TEXHUKHU U TEXHOJIOTUH B
Cnoco6HOCTh obnactu obecrieueHust TexHOCHEpHOU 0€30MMacCHOCTH.
YUUTHIBATh
COBpPEMEHHbIE YMeTh: NpUMEHATh 3TH 3HaHUA B IPO(ecCHOHAIBHO 1eATeTbHOCTH.
TEHJCHIIMU pa3BUTUs | Biagerp:  HaBblkaMM — HMCIOJB30BAaHUS ~ H3MEPUTENBHOM U
TEXHUKU U BBIUHCIUTENbHON TEXHUKHU, HHPOPMAIIMOHHBIMHA TEXHOJIOTHSIMHU.
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JACATCIIbHOCTH ‘

4.0bIHAA TPY JOEMKOCTDb JUCIUIIJIMHbI

4.1. O0beM QUCHUILUIMHBI B 3a4eTHBIX equHUIax (Bcero) — 6 3ET.

4.2. O0beM ITMCUHMILITHHBI O BHAAM yueOHOM padoThl (B yacax):

KoauyectBo yacoB (popma o0yueHust — ouHasi)

Buj yueOHoii pa6oThl Bcero no B T.4. 10 ceMecTpaM
IUIAHY 1 2 3 4
1 2 3 4 5 6
AyIUTOpHBIC 3aHATHS:
JIEKIIUU 72 36 36
® CeMUHApLI ¥ IPAKTHYECKHUE 18 18
3aHATUS
e J1abopaTopHBIC PAOOTHI, 18 18
TIPAKTUKYMBI
e CawmocTosiTenpHas padoTa 78 18 54
dopma TeKyIIero KOHTPOJIs 36 36
3HAaHUU U KOHTPOJIIS
CaMOCTOSITEITLHOW PabOTHI:
TECTUPOBaHUE, KOHTP. paboTa,
KOJUIOKBUYM, pedepar u ap. (He
MEHee 2 BUJIOB)
Bunsl npoMexyTouHoOn + + +
aTTecTaluu (3K3aMeH, 3a4eT)
Bcero yacoB no AucuuIInHe 36 36
(3K3aMeH) (3K3aMeH)
216 72 144

*B ciiyuyae He0OXOJUMOCTH UCIIOIb30BAPHS B yU€OHOM MPOLIECCEe YACTUUHO/UCKIIIOUUTETBHO
JVICTaHIIHOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTUI B TAOJIUIIE Yepe3 CIICIT YKa3bIBACTCS
kosindgecTBO yacoB padboTs! I1T1IC ¢ oOyuarommmucs At IpoBEeHUS 3aHATHH B JUCTAaHIIMOHHOM
dbopMmaTe ¢ IPUMEHEHHEM AJIEKTPOHHOTO 00YyUEHHS.

4.3. Copep:xkanue TMCHHIINHBI (Moayas). PacnipenesieHre 4acoB mo TeMaM 1
BH/JaM y4eOHOil padoThbI:

®opma 00ydyeHus — ouHas

Buabl yueOHbIX 3aHATHH
AYIUTOpHBIE 3aHATHS
pAnLop dopma
NpaKkTH- | 1abopa- |3aHATHA B
CamocTo-| TeKyIero
Hazpanue pa3szaesioB u TeMm |Bcero yecKHe | TOpHbIe | HHTEPAK-
., |ATeabHasi| KOHTPOJIA
JIEKIIUH | 3aHATHS, | pa00ThI, | THBHOM N
padora | 3HaHHUH
ceMUHA- | IPAaKTH- | (opme
pbl KYMBI
1 2 3 4 5 6 7 8
1. OcHoBHBIE HOHATHS U 15 1 1 3 TECTHPOBa-
3aKOHBI XUMUHU Hue
2. Ctpoenue aroma 3 2 2 3 TECTHPOBa-
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HUEC
3. Xumnyeckas CBA3b U 20 - 2 TeCTHpOBa-
CTPOEHHUE BEIIECTBA Hue,
YCTHBIN
onpoc
4, XuMus BELIECTBA B 9 - 2 TeCTHPOBa-
KOHJCHCUPOBAHHOM Hue,
COCTOSIHUH YCTHBIH
onpoc
5. DHepreTHka 6 - 2 TeCTHPOBa-
XUMHUYECKUX Hue,
IIPOLIECCOB YCTHBIA
onpoc
6. XumMmuueckas 14 - 2 TeCTHpOBa-
KHUHETHUKA. HHE,
XUMHUYECKOe YCTHBIN
pPaBHOBECHE. OIIpocC
7. PacTBOpBI 22 - 2 TeCTHpOBa-
HHUE,
YCTHBIN
Onpoc
8. PactBOpHI 15 2 TeCTHPOBa-
DJICKTPOJIUTOB. HHC
9. JlucmepcHbIE CUCTEMBI. 3 2 TECTUPOBa-
Crtpoenue u HHC
YCTOMYUBOCTD
JTUCTIEPCHBIX CUCTEM.
Konnouaueie
pPacTBOPBI.
10.TToBepxHOCTHO- 22 - 2 TEeCTHPOBa-
aKTHUBHBIE BEIECTBA. HHe,
OMyJIbCHH. YCTHBIN
Ompoc
11. Dnexrpoxumuueckue | 6 - 2 TECTHPOBa-
IIPOLIECCHI HUE
12. Meramisl. - 2 TeCTHpOBa-
Koppozunonnsie nporeccsl HHe,
YCTHBIN
orpoc
13. Xumus sanementoB VII - 2 TECTHpOBa-
A rpynmnbl Hue, -
[epuoanuYECcKOl CUCTEMBI YCTHBIH
orpoc.
U UX COEMHEHMUS.
14. Xumus 3JIeMEHTOB - 2 TECTHPOBA-
VIA rpynmsl Hue,
[TeproquUecKoil CHCTEMBI };)(:;(I))(I:H
U UX COEMHEHMUS.
15. Xumus 3JI€MEHTOB - 2 TECTHPOBA-
VIA rpynmel Hue,
[Teproaqu4ecKOil CHCTEMBI y()‘f;;’é“
Y UX COCTUHCHUS.
16. XuMus niieMeHTOB - 2 TECTHpPOBa-
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IVA rpynmsl HHE,
IleproanuecKon CUCTEMBI YCTHBIH
o OIIpocC.
U UX COCJTMHECHUH. P
17. XuMus 3JIEMEHTOB 1 - - 2 TeCTHpOBa-
[ITA rpynmbl Hue,
o CTHBIN
[Tepuouueckoit CUCTEMBI Y
" orpoc.
1 UX COCTMHCHUM.
18. Xumus snemeHToB I u 1 - - 2 TeCTHpPOBA-
ITA rpynn Hue,
) CTHBIN
[Tepuonnueckoit CuCTEMBI Y
o orpoc.
U UX COCMHECHUI
19. O6mas 1 - - 2 TeCTHpPOBa-
XapaKTCpUCTHKA U HHC,
CTHBIN
TOKCHKOJIOTHSs d- Y
orpoc.
3JIEMEHTOB U UX
COCTMHEHUM.
20. XuMHYECKHUH aHaIN3. 2 - - 2 TeCTHpPOBa-
HHE,
YCTHBIN
ompoc.
21. Teopetuueckue 2 - - 2 TECTUPOBA-
MpeaCTaBICHUA B HHC,

9 CTHBIN
OpTraHUYECKON XHUMUH. %Hpoc
MexaHu3MBbI
OPraHNYeCKHUX PEaKIUM.

22. ANIKaHEL. 1 - - 2 TeCTHpPOBa-
HHUE,
YCTHBII
onpoc.
23. ANKeHBL. 1 - - 2 TEeCTHPOBA-
HHE,
YCTHBIN
onpoc.
24. AJIKUHEL 1 - - 3 TECTHpPOBa-
HHE,
YCTHBIN
ompoc.
25. ATIKaaueHEL. 2 - - 3 TECTHPOBa-
Oprannueckue Hue,
CTHBIN
raJloreHOMPOU3BO/IHBIE. Y
orpoc.
26. Apomarnueckue 2 - - 3 TECTHPOBa-
YIJICBOJIOPO/IBI. HHC,
YCTHBII
orpoc.
27. CnupTsl. 2 - - 3 TECTHPOBa-
HHE,
YCTHBIHN
ompoc.
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28. DeHOoIbI. 1 - 2 - 3 TeCTHpOBa-
HUE,
YCTHBII
ompoc.
29. Anpaeruasl 1 KETOHBI. 2 - 2 - 3 TECTUPOBA-
HUE,
YCTHBIN
ompoc.
30. Opranuueckue 2 - 4 - 2 TECTHPOBa-
KHCJIOTHI. HHE,
YCTHBIN
omnpoc.
31. AMUHEL. 1 - 4 - 2 TeCTHpPOBa-
HUE,
YCTHBII
omnpoc.
32. HuTpoankaHsbl. 1 - 4 - 2 TEeCTHPOBa-
HHUE,
YCTHBIN
ompoc.
33. IloBepXHOCTHO- 2 - 4 - 3 TECTHPOBa-
aKTHBHBIC BEIIECTBA. HHC,
YCTHBIN
onpoc.
34.®ochopooprannueckue 1 - - - 3 TECTUPOBa-
COCIMHCHHS. HHe,
CTHBIN
CHHTETHYECKUE AOBI. Y
omnpoc.
Oxzamen no oucyuniune| 36
UTOIO: 216 | 52 18 32 - 78

5.COAEP)KAHUE JUCHUILIMHBI (MOLYJIS)

Tema 1. OcHOBHBIE CTEXHOMETPHUYECKHE 3AKOHBI.
3aKOH COXPAaHEHHUS MaccChl, 3aKOH TOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOUIEHWH, 3aKOH
SKBUBAJIEHTOB, 3aKOH ABOTa/IpO M €r0 CJIEJICTBUSL.

Tema 2. CTpoenue aTtoma.

CocTtosiHUe 21eKTPOHOB B arome. [loHsTHE 00 YHEPreTHUECKUX YPOBHSIX U AIEKTPOHHBIX
opOutansx. [I[puHIUIIBI ¥ MpaBWIIa 3aMOJHEHUS aTOMHBIX opOuTaneil. [lepuoandeckas cucrema
A. U. Menneneena.s-,p-,d-, u f-amemeHTbl. M3MEHEHHE aTOMHBIX W HWOHHBIX PaJMyCOB B
Ilepnonnueckoin cucreme. Ilepmonnueckoe HW3MEHEHHE CBOWCTB JJEMEHTOB. OJIEKTPOHHAs
KJIacCU(UKALUSA XUMHUECKUX DJIEMEHTOB.

Tema 3. XuMunyeckasi CBsi3b U CTPO€HHE BelllecTBA.

OcHOBHBIE BU/IBI 1 XapaKTEPUCTUKU XUMUYECKOMN cBsi3u. KoBajeHTHas CBSA3b: MEXaHU3M
o0pa3oBaHUS KOBAJICHTHOW CBSI3U, PA3HOBHJIHOCTH KOBAJEHTHOW CBs3U. [ MOpuam3arus
aTOMHBIX opOuTanei. [ToHsTHE O METOIe MOJIEKYIAPHBIX opOuTaneil. loHHas CBSA3b: MEXaHU3M
o0pa3oBaHUs, XapaKTePUCTHKA HOHHOW CBsI3M. MeTayuinueckass CBS3b. MEKMOJICKYISIPHOE
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B3aUMOJICHCTBUE.

Tema 4. Xumus BemecTsa B KOHICHCHPOBAHHOM COCTOSIHMH.

ArperaTHoe COCTOsSIHUE BellecTBa. XMMHUYECKOE CTPOECHUE TBEpAoro rtesna. AmMopdHoe
cocrosiHue BemecTBa. Kpuctamnsl. Kpucramivueckue pelmeTkyd, THIbBI KPUCTAIIIMYECKUX
pELIETOK, CTPOCHHE. XUMHUYECKas CBS3b B IIOJIYIPOBOJHHMKAX W IUAJIEKTpUKax. PeanbHble
KPHUCTAJLIBI, 1e()EKThl KPUCTATUIECKON PEIIETKH.

Tema 5. JHepreTuka XuMHYEeCKHUX MPOLECCOB.

DHepreTuyeckne XUMHYECKMX peakiuil. OCHOBHbIE MOHATHA. Temnora u paborta.
BHyTpeHHsAA 3Heprus M SHTaNbIMA. TepMOXMMHUYECKHE 3aKOHBI M ypaBHEHHs. 3akoH ['ecca.
PacueTsl cTaHAAPTHBIX HTANBINN XUMHYECKHX PEaKIHid U (PU3NKO-XUMUYECKUX MPEeBpaICHUH
Ha ocHOoBe 3akoHa ['ecca. [loHsTHe 00 SHTpPONMM KaK Mepe HEyNOpPAJOYCHHOCTH CUCTEMBI.
Oneprust [mbOOca kak KpUTEpHWd  CaMONPOHM3BOJIBHOIO  TPOTEKAHUS  Ipolecca |
TEPMOJUHAMUYECKON YCTOMUYNBOCTH XUMUYECKUX PEAKIIUM.

Tema 6. Xumnueckasi KUHeTHKa. XMMHYECKOe paBHOBecCHe.

Knaccupukanus XuMHUYecKHX peakuud. MONeKyIIpHOCTh M HOPSAAOK PEeaKIHH.
OcHoBHbI€ NOHATUSL KUHETUKU. CKOPOCTh TOMOI'€HHBIX U T€TEPOr€HHBIX XMMHUYECKUX PEaKLIUM.
3aBUCHUMOCTb CKOPOCTH PEAKLUU OT KOHLEHTPALUU U TEMIIEPATYpPbl. DHEPrUsl aKTUBALUH. 3aKOH
neiictByromux Macc. OOpatumble W HeoOpaTHMble peakIuu. XHUMHYECKOE pPaBHOBECHE.
KoHcTaHTa XMMHMYECKOrO pPaBHOBECHS U €€ CBA3b C TEPMOJMHAMMYECKHMMH (DYHKIMSIMHU.
@®akTophl, BIUAIOLIIME HAa XUMUYECKoe paBHoBecHe. CMelleHHuE XMMHUYECKOTO PpPaBHOBECHS.
[Tpunnun Jle [latenbe.

Tema 7. PacTBOpBI.

PactBopsl. Knaccuduxanus pactBopoB. CrocoObl BbIpaKeHHsS COCTaBa pPacTBOPOB.
Teopust pactBopoB. TepmoanHamuka mporiecca pactBoperusi. PactBopumocts. 3akonsl ['eHpu,
Janbrona u CeuenoBa. KoyumratuBHble CBOMCTBAa pacTBOPOB.

Tema 8. PacTBOpBI 3J1EKTPOJINTOB.

OnexTpoauTsl. BogHbIe pacTBOPBI CHIIBHBIX M CIa0BIX 3J€KTPOJIUTOB. AKTUBHOCTb.
Koaddumnument akrusHocTu. Teopun KUCIOT U ocHOBaHUI Appenunyca, bpencena-Jloypa u
JIptonca. KoHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BOJIbI KaK PACTBOPUTEIIS.
Bonoponusriit mokazarens — pH. OOMeHHbIE peakIuy B pacTBOPAX: HEUTpaIH3alluU, THAPOIIN3A,
ocaxxaeHus — pactsopurens. [IpousBeaeHne pacTBOPUMOCTH.

Tema 9. Incnepcubie cucrembl. CTpoeHHe W yCTOMYHBOCTH JMCIEPCHBIX CHCTEM.
Kosustonaubie pacTBOpbI.

OO111ie MOHATHUS O AUCTIEPCHBIX cUCTeMax. JMCIepCHOCTh U TUCTIEPCHBIE CUCTEMBI.
Knaccudukanus qucnepcHsix cucteM. Crioco0bsl 00pa3zoBaHus U YCTOWYMBOCTH JUCTIEPCHBIX
cucteM. 305, resu, cTyaHu. [lonydyenne kommonaHbIX pacTBOpoB CTpyKTypa KOJUIOUAHON
qacTHUIbl. MunensipHoe crpoenue 30iei. icxomaapie MOHITHS 00 YCTOWYUBOCTH AUCTIEPCHBIX
cucteM. DHeprus BaH-nep-BaaabCOBBIX B3aUMOJICHCTBUIN. DJIEKTPOJINTHAS KOATyJISALUS.
[Tentuzanus. Kunernka mponecca Koaryssiiu.

Tema 10. IloBepXHOCTHO-aKTHBHbIEC BellIeCTBA. IMYJIbCHH.

Adpo30/H, MOPOILIKH, CYCNEeH3MH, NeHbl. [loBEpXHOCTHO-aKTHMBHBIE BEIIECTBA M UX
BIMsSIHUE Ha aucnepcHble cuctembl. [Ipumenenne [TAB. DOmynbcun: npo6iieMbl yCTOMUUBOCTH.
Tun osmynbcun. OMynberatopbl: ux JgeiictBue u  Tunbl. ComoOunu3zanus (KOJUIOHMAHOE
pacTBOpeHHe).

Tema 11. DileKTpOXMMHUYECKHE NIPOLECCHI.

OKUCINTENbHO-BOCCTAHOBUTEINIbHAS CIIOCOOHOCTD Pa3IMYHbIX coearuHeHuil. [lonsarue 06
JNEKTPOAHBIX NoTeHIHanax. CTaHgapTHBIM BOAOPOJHBIN JIEKTPOJ U BOLOPOAHAS IIKAJIa
noreHmanos. OnpeneneHne u KiaccuGuKanus MEKTPOXUMHUUECKUX MTPOIIECCOB. Y paBHEHHE
HepHcrta u HanpaBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIILHOTO TIpo1iecca. ["anbBaHMYeCKUil
aneMeHT. DJIC nponecca u ee usmepeHne. AKKyMyJIsITOPbl: CBUHIIOBBIN M HUKEIb-KaIMUEBBII.
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[TpuHtU paboThl AKKYMYJISITOPOB. DIEKTpoJn3. 3akoHbl Dapasest.

Tema 12. Metasuibl. Koppo3uonHblie nmponeccsl.

Meramibl. 3aBUCUMOCTh CBOMCTB METAJJIOB OT HUX HojoxeHus B llepuogmueckoit
cucreme JI.M1.MenneneeBa. OCHOBHbIE METOABI NOJyYeHUs MeTauIoB. MHTepMeramindyeckue
COCIMHEHUS W TBepAble pPacTBOpbl MeTauioB. CIulaBbl, JUarpaMMbl COCTOSIHUSL CILJIABOB.
IIpuMeHeHne MeTauloB U CIUIABOB B TeXHUKE. DU3UKO-XMMUYECKUE IIPOLIECCH! NIPU CBApKE U
naiike MertawioB. Koppo3us MeTalioB W CIJIaBOB. Buabsl KOppo3uu: XHUMHUYECKas U
IEKTPOXUMHUYECKAs. MeToapl 3amUThl OT KOPPO3HMM: JIETUPOBAHHUE, DIIEKTPOXMMHUYECKas
3all[UTa, 3alIUTHbIC TIOKPHITHS, H3MEHEHHE CBOWCTB KOPPO3HMHON Cpelbl, HHTUOUTOPHI
KOpPpO3HH.

Tema 13. Xumus 3iemeHToB VIIA rpynnsl Ilepuoamueckoir cucremMbl M HMX
COeIMHEeHHUI.

DIeKTPOHHOE CTpoeHue aToMoB p-3neMeHToB VII rpynmer [leproauueckoii CUCTEMBI.
PacnipoctpanennocTs B npupoje. OcHoBHbIE MUHEpasbl. [loyueHne u npuMeHeHe rajloreHoB.
PU3UKO-XUMHUUYECKHE CBOMCTBA IrajioreHoB. COeIMHEHUSI TaJIOT€HOB C BOJAOPOIOM.
Kucnoponconepxaiue coequHeHHsl ranoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
CIIOCOOHOCTH KUCIOPOIHBIX KUCIIOT raloreHoB U ux coineil. [I[pumenenue. Tokcukonorus
aneMeHTOB VIIA rpynisl ¥ ux coeAMHEHUH.

Tema 14. Xumus 3iaemeHToB VIA rpynnel Ilepuoamyeckoil cucreMbl M HMX
COeIMHEeHHU.

O6mas xapakrepuctuka p-anemeHToB VI rpynmsl [lepuoanueckoit cucremsl. Kucnopon
B nipupojie. Boznyx. Xumuueckue cBoiicTBa kuciopoaa. O3o0u. Cepa B mpupoae. Auokcus cepsl,
CEpPHUCTAast KUCIIOTA, TPUOKCUJL CEPBI, CEPHAsI KUCII0TA, THOCEPHAs KUCIIO0TA, CEPOBOIOPOL,
cynbpuasl. CeneH, TeTyp — XMMUYECKHE CBOMCTBA 3JIEMEHTOB U UX COEAMHEHUH.
Toxcukonorus p-anemeHToB VI rpymisl [lepuonndeckoil CHCTEMBI U X COSTUHEHUI.

Tema 15. Xumus ssementoB VA rpynnbl Ilepuoanyeckoir cucreMbl H  HX
COeIMHEeHHU.

OOmiass xapakTepucTuka p-3aemMeHToB V rpynmnsl [leprogudeckoir cucrembl. A30T,
aMMMaK, a30THasl KMCJIOTa U €€ COJM - Xumuueckue cpoiicrBa. @ocdop. Coenunenus pocdopa ¢
BOIOpoJiIoM U rajmoreHamu. Oxcuabl U KucioTel (ocdopa. CypbMa, BUCMYT — XMMHUYECKHE
CBOMCTBA JIEMEHTOB U UX COCAUHEHNN. TOKCUKOIOTHUS P-3sieMeHTOB V rpynisl [lepuognyeckoit
CHUCTEMBI U UX COEAUHEHUN

Tema 16. Xumust 31emenToB IVA rpynnsi Ileppoandeckoii cucremMbl 1 UX
COeIMHEeHHUI.

OOm1as xapakTepucTHKa p-3ieMeHToB 1V rpynmsl. PacripocTpaneHHOCTD B ipupoe.
OcHoBHBbIE coeTnHEHNS. DU3NKO-XMMUYECKHE CBOMCTBA YIIIEPO1a, KPEMHHMS U UX COCAMHEHUM.
['epmanmii, 0JI0BO, CBHHEIl — XUMUYECKHE CBOMCTBA. TOKCUKOIOTHUS p-3JIeMEHTOB 1V rpymisl u
UX COeINHEHHUI.

Tema 17. Xumus 31emenToB 11l A rpynnsi Ileppogudeckoii cucremMbl 1 UX
COeIMHEeHHUI.

OOm1as xapakTepucTHka p-3aemenTos lll rpymnmel. PacipocTpaneHHOCTH B IpUPO/IE.
OcHoBHble coeuHeHus. PU3NKO-XUMHUECKHUE CBOICTBa 00pa, allFOMUHHUS U UX COEIMHEHUH.
[annuii, naauid, Tammuii — xumuueckue cBoiicta. Tokcukonorus p-anemenTos 111 rpymrmsr
[Teproanyueckoil CUCTEMBI U KX COESTMHEHUH.

Tema 18. Xumusi ssemenToB 1 u 1l A rpynner Ilepuoanyeckoii cucreMbl M HMX
COCJUHEeHU I

DneKkTpoHHOE cTpoeHue atomMoB 3meMeHTOB | u 1l rpynn Ilepmoguueckoil cucTeMBl.
Bonopon. PacnpoctpaneHHocts B mpuponae. OCHOBHbIE MHUHEpaNbl. DU3UKO-XUMHUYECKHE
CBOWCTBA HIETIOYHBIX U IIEIOYHO-3eMEIbHBIX METAIOB, BOJOPOA, TUTHS, MarHUS ¥ OCpHILIHAL.
Okcuapl, THIPOKCUIBI U COJIM S-2JIEMEHTOB. TOKCHUKOJOTHS COJIM S-2JIEMEHTOB M HX
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COCTUHEHUN.
Tema 19. OOmas XapakTepuCTHKa M TOKCHKOJOrusi d-3J1eMEHTOB M HX
COeIUHEHMIA.

d-anementel. OOmiasi xapakTepucTuka. PacnpocTpaHeHHOCTh B mpupone. DPH3HMKO-

XUMHYECKHe cBoMcTBa d-35eMeHTOB. Tokcukonorus d-3J1eMeHTOB U UX COCTUHEHUH.
Tema 20. XuMuyeckuii aHaIU3.

3a1aun XMMHUYECKOT0 aHaINu3a. AHATUTUYECKUI CUTHAI U CIIOCOOBI €r0 PErucTparyH.
[TonsiTHe 06 aHATMTHYECKOW peakluu U peareHtax. TpeboBanus k HUM. YyBCTBUTEIBHOCTb,
n3buparenbHOCTh. Heopranuueckuii u opraHudeckuii anaan3. KauecTBeHHBIN aHATIH3.
Cucremarnueckuil u ApoOHBIA ananmu3. Crenuduueckuii pearent. Kinaccudukays KaTHOHOB U
aHnoHOB. CxeMa KauecTBEHHOro aHaiu3a. ' pynnosoii pearent. Crienuduueckas peakus 1
cnenuduyecknii pearenT. CriocoObl NOBHIIEHHS U30UPATENFHOCTH peakIuii: n3MeHeHne pH
pacTBOpa, MaCKHPOBKA MEIIAIOLINX HOHOB. MeTo 1kl 00HapykeHUsI HOHOB (00pa3oBaHUe
0CaJIKOB, OKPALICHHbIX MIOHOB, MUKPOKPHUCTANIOCKONIMYECKHE KalleIbHbIE peakiuu). MeTomsl
paszieseHns HOHOB, PEaKLIUU OCAXICHHsI, 00pa30BaHNE KOMIUIEKCOB, OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE peakunu. KonnuecTBeHHbIN aHanu3. O01mas xapakTepucTiKa METO/10B
KOJINYECTBEHHOI'O aHaJIM3a.

Tema 21. IIpenmer opranu4eckoil XuMHH.

Bo3HuKHOBEHHE TEOPETUUECKUX BO33PEHUH B OpraHnyeckoi XuMuu. CTpoeHre OpraHndecKuX
BemiecTB 1 yueHue A.M.Bbytieposa. Kiaccudukanmst opraHn4ecKux BEmeCTB.

DJeKTpOHHAs: KOHLENIHS XUMUYECKON CBsi3U. OCHOBBI KBAHTOBO-XUMHUYECKUX MPECTABICHUN.
KoBasieHTHas CBSI3b B OPraHUYECKUX COCTUHEHUSX, €€ BHJIBI M CBOMCTBA. | mOpuan3anus
aTOMHBIX opOuTasneil. HoMeHknatypa opraHMuecKux COeJUHEHUH.

Tema 22. AnkaHsbl.

N3omepust, HomeHkIarypa. Puszndyeckre U XuMuueckue cBoiictsa. CriocoObl MOTyYeHHUS.
Peakuuu 3amenienus, 1eruipupoBaHusi, H30Mepu3alnu. XJIOpUpoBaHUEe, HUTPOBAHUE,
cyib(pupoBaHue U OKuciIeHne. KpekuHr alkaHoB.

Tema 23. AnikeHbl.

DJeKTpOHHBIE PECTaBICHUs O JBOWHOMN cBsi3u. HomMeHkiaTypa, n3oMepHst CriocoObl
MOJIyuyeHUs aJIKeHOB. PeakiionHas cniocoOHOCTh ankeHoB. [lonnMepusanus ankeHoB.

Tema 24. AnNKuHBI.

OcoOenHocTy TpoiHOM cBA3U. CIOcOObI MOTy4YeHUs. XUMUYECKHE CBOMCTBA. AIIETHIIEH.
[Tonmmmepu3anus alieTUICHA.
Tema 25.AskagueHbl.
Opranudeckue rajoreHnpou3BoaHble. M30a1MpoBaHHble, KyMYIMPOBAaHHBIE U CONPSIKEHHbBIE
CBSI3M B MOJIEKYJIaX ajKaJHueHOB. XMMUYECKHE CBOMCTBA alIKaJUEHOB C COMPSIKEHHBIMU
cBsa3samu. [lomydeHue, CBOMCTBA CHHTETUYECKHUX KaydyKOB. |'aoreHnpon3BoaHbIE
yraeBogopoaoB. Kimaccudukarms. Mzomepus, Homenkinarypa. CriocoObl OTydeHHs
raJIOT€HaJIKaHOB U3 CIIMPTOB, aJIKAHOB, aJIKEHOB; 3aMEIIEHUEM aTOMa OJITHOT'O rajoreHa arToMOM
JPYroro, XJopMeTHINPOBaHNUE apeHOB. Peakiinu HykJI€oQHIbHOIO 3aMEIIeHHs] Y HACHIIIIEHHOTO
aToma yriepojia B ankuwiraiorenuaax Peakuuu snmumunupoBanus [Ipasuna 3aiinesa u ['opmana.
Tema 26. ApeHbl.

ApomatnuHocts. Ctpoenue 6ensona. @opmyna Kekyne. MonekynspHble OpOUTAIH
6ensoina. KonnencupoBanHble apoMaTHUYECKHE YTIIEBOAOPObl: HadTanuH, (PeHAHTPEH,
AHTpALIEH.

[TomyyeHne apoMaTu4eCcKUX YIriaeBOJOPOOB B IPOMBIIIJIEHHOCTH KaTaIUTHUECKUI
pudopMuHT He(PTH, TepepadoTKa KOKCOBOTO ra3a M KAMEHHOYTOJIbHOU cMoJibl. JlabopaTopHbIe
METO/IbI CHHTE3a: peakius Bropima - durrura, ankwimpoBanue apeHoB o Opuaento - Kpadrcy,
JeKapOOKCUIIMPOBAHUE COJICH apOMaTHUECKUX KUCIOT (peakuus Jroma), momrumepu3aus
ankruHOB. CBolicTBa apeHOB. KataiMTHyeckoe ruipupoBaHue apEHOB, BOCCTAHOBIICHUE apEHOB
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no bépuy, poroxumuueckoe xaopupoBanue 6en3ona. Peakuuu 3amereHust Bo1opoaa B 60KoBOH
[eNH ANKHIOCH30JI0B Ha rajored. OKucieHue roMmosioro 0en3ona. Peakiun snekrpoduiabHOTro
3aMEILEeHHs B apOMaTUYECKOM psiAy. BiusHue npupoibl 3aMeCTUTENSE HA OPUEHTALIMIO U
CKOPOCTh PEaKLUH IEKTPOPUIBLHOTO 3aMEICHHS. DIEKTPOHOIOHOPHBIE U
3JIEKTPOHOAKLENTOPHBIE 3aMecTuTenu. CorsiacoBaHHAasi U HECOIVIACOBAHHAS! OPUEHTALUS IBYX
WJIM HECKOJIBKMX 3aMECTHUTENIEN B apoMaTUYeCKOM KoJiblie. HutpoBanue. Hutpyromue areHTsl..
HutpoBanue 6eH30ma 1 ero 3aMenieHHbIX. ["anorennpoBanue. ['ajJoreHUpyrOIIe areHThl.
Cynbduposanue. Cynpdpupyronme areHTel. Mexanusm peakiuu. Kunertnaeckuii u
TEPMOJMHAMHYECKU KOHTPOJIb B peakluu CyIb(GupoBaHus Ha IpuMepe peHona u HadTanuHa.
Ob6parumocTb peakuuu cynbpupoBanus. [IpeBpamienus cynbdorpynnsl. ATKHIMPOBAHUE
apeHoB no @puaeno Kpadrcy. ATKuMpyromniye areHTol. AIMInpoBaHre apeHoB 1o Dpuenro
Kpadrey. HykneodunpHoe 3amenieHne B apeHax.

Tema 27. Cniuprhl.

OnHOaTOMHBIE CIUPTHL. ["'OMONOTHYECKHiA PsiJl, KIIACCH(PHUKAINS, H30MEPHS U
HOMEHKJIaTypa. MeTobl OTy4YeHHs: U3 AIKEHOB, KapOOHUIIBHBIX COeIMHEHUH,
raJIOr€HaIKaHOB, CJIOXKHBIX d3PUPOB U KapOOHOBBIX KHCIO0T. CBolcTBa cUpTOB. CUPTHI, KaK
cnabeie OH-kucnotel. CiupThl, Kak ocHoBaHus JIbonca. 3amerienrne TuIpOKCHIIbHOM TPYIIIbI B
CIHpTax Ha rajoreH (IoJ] IeHCTBHEM TalOr€HOBOJOPO/IOB, TATOreHUA0B dochopa, XIT0pucTOro
THOHMIA). [leruaparanust CHUPTOB: 00pa30BaHKE MPOCTHIX U CIOKHBIX AGUpoB. Peakunu
AIIMMUHUPOBAHUS cIUPTOB. OKUCIIEHUE IEPBUYHBIX CIIUPTOB /10 aJIbJETUI0B U KapOOHOBBIX
KHCJIOT, BTOPUYHBIX CIIUPTOB /10 KETOHOB. J[ByXaTOMHBIE U TPEXaTOMHbBIE COUPTHI. MeTO b
cuHTe3a. XMMHUYECKHE CBOMCTBA: OKUCICHHE, allJINPOBaHKE, JeTUpaTanus, B3auMOIeHCTBUE C
aKTUBHBIMHU METaJlaMH, IeJloyaMH, KapOOHOBBIMHU KHCIIOTaMU. B3aumoseilicTBue rimuepusa c
azoTHOM u ¢ocdopHoi kucmotamu. Obpa3oBaHUe XeNaTHBIX KOMIUIEKCOB. [IpuMenenne
STUIICHINIMKONA U rimuepuHa. [Ipocteie a¢upsl. Kiaccuduxanus, Homenknatypa. Buabt
nzoMepun. MeTo/ bl osTyueHus: peakius BunbsiMcona, MeXXMOJIEKyIsIpHas Jeruaparanus
CIHMPTOB, IPUCOEAMHEHUE CTUPTOB U (PEHOJIOB K AJIKEHAM M aJIKHMHAM.

Tema 28. ®eHoJIbI.

Knaccudukanus. MeTopl NOTydeHuUs: MEI0YHOE [UIaBJICHHE apeHCYIb(OHATOB,
3aMelleHue rajoreHa Ha rujipokcuil. KymonbHbli cioco0 nmosyueHus ¢peHona B
npomsiieHHocTH (cunte3 I1.IN.Cepreesa).CpolicTBa penonoB. @enonbl kak OH-kuCA0THI.
CpaBHeHUE KUCIOTHOTO XapakTepa ()eHOJIOB U CHUPTOB, BIUSIHUE 3aMECTUTENIEH Ha
KHUCJIOTHOCTH (heHosioB. OOpa3oBaHue MPOCTHIX U CIOKHBIX 3(pupoB (eHonoB. Peakuun
AIIEKTPOPUIBHOTO 3aMEIICHHS B apOMaTUYECKOM sJIpe (PEHOJIOB: raJIoT€HUPOBAHUE,
Cylb(pHUpOBaHNE, HUTPOBaHHE, HUTPO3UPOBAHUE, COUETAHUE C COJSIMH TUA30HUS,
AIKWIMPOBAHKE U al[MIIMPOBAHUE.

Tema 29. Anbaeruabl 4 KeTOHBI.

N3omepust u HoMeHKIaTypa. MeTo bl Oy4eHus allbJIeTHI0B U KETOHOB U3 CIIUPTOB,
MPOM3BOJIHBIX KAPOOHOBBIX KUCIIOT, AIKEHOB (030HOJIN3), AJIKUHOB (THAPOOOPUPOBAHHUE,
ruapaTanus no KyuepoBy), Ha OCHOBE METAJLIOPTaHUYECKUX COEAMHEHNUN. ALIMIIMPOBAHNE U
bopMHITIPOBaHHE APOMATUYECKUX coelMHEHH. [IpoMbInuieHHOE oydeHne popMabaeria,
aleTabJIeTU/1a U BBICIINX albJIeru10B (TuapodopmuirpoBanue). CtpoeHne KkapOOHMIbHON
TPYIIIBL, €€ MOJISIPHOCTD U MOJIIPU3yEMOCTh. BiinssHUE IpUpOIBI U CTPOEHUS pajuKasia Ha
KapOOHWIbHYIO aKTUBHOCTh. XUMHUUYECKHE CBoMcTBa. OOIIHEe TPEICTABICHHS O MEXaHU3ME
HYKJICO()UIBHOTO MPUCOEAUHEHUS 110 KAapOOHMIBHOM IpyIIe ajabAerHI0B U KETOHOB.
KucnoTtHslil 1 ocHOBHO# KaTanu3. KHCIIOTHOCTh 1 OCHOBHOCTh KapOOHMIIBHBIX COSIUHEHUH.
Kero-eHonbHas Tayromepus. EHonm3anus anbIeruioB 1 KETOHOB B PEAKIIMSIX
raJIOreHUPOBAHUSI, N30TOIMHOTO OOMEHa BOJOPO/Ia U palleMU3alluY ONTUYECKU aKTUBHBIX
KeTOHOB. KHCIIOTHBIN U OCHOBHOM KaTalnu3 3TUX peakuuii. BoccranoBieHue aabaeruioB U
KETOHOB JI0 cUpTOB. OKHCIIEHNE albAETUI0B, PEar€HThl OKUCIICHHUS.
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&~ B-Henpe iesbHbIe aNbAeruIbl U KETOHbI. MeTOoIbl HOTy4eH s : KOHIEHCAIUH,
OKHUCJICHHUE AJUTWIIOBEIX cupToB. ConpshKkeHNe KapOOHMILHOM IPYIIIIBI C IBOWHOU YTIepo-
yriiepoaHou cBs3blo. Peakuuu 1,2- u 1,4-npucoenunenus. BocctanoBneHne m-,ﬁ-Henpez[eﬂbelx
KapOOHWJIBHBIX COCTUHCHUH.

Tema 30. KapOoHOBbBI€ KHCJIOTHI M UX IPOU3BOIHBIE.

KapOoHOBBIE KHCIOTHL. DIIEKTPOHHOE CTPOEHUE KapOOKCHIIbHOM rpymibl. M3omepus,
CHoCOObI OTyYEHHUS! OJHOOCHOBHBIX U JIBYXOCHOBHBIX KapOOHOBBIX KUCIOT. HoMeHkaTypa.
Kucnorneie cBoiictBa. X n3aMeHeHUs 01 JEHCTBUEM 3aMECTHUTEINS. XMUMHYECKHUE CBOMCTBA.
Peakuus stepuduxaryu. Crnoxxublie 3QUpbl BBICIINX KUPHBIX KHCIIOT.

OyHKIHUOHATIBHBIE MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT: aMU/Ibl, AHTUPHIbI, TaJIOTEHTUAPUIBI.
CrniocoOblI MosTy4eHus, peakiMoHHasl CIOCOOHOCTh, 00J1acTh MpuMeHeHus. HerpenenbHbie
OJIHOOCHOBHBIE KUCJIOTHI: aKpUJIOBasi 1 METaAKPUIIOBasi KUCIIOTA.

JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI. VX monydenue okucienueM riaukosneid. OCHOBHbBIE
XUMHYECKHE CBOMCTBA.

Tema 31. AMUHBI.

DNEKTPOHHOE CTPOCHUE aMHHOTPYIITBl. HOMeHKIIaTypa, H30MepHs, CIIOCOOBI ITOJTYICHUS,
dbuznyecKkue 1 XuMUYeCcKre CBOMCTBA aMHMHOB. KHCIOTHOCTh, OCHOBHOCTbD, HYKJI€O(UILHOCTD U
KOMIUIEKCOOOpa3oBaHNEe aMHHOB. J[HaMHUHEI.

Tema32. J1eKTPOHHOE CTPOCHNE HUTPOTPYNIIbI.

Crioco0blI MOTYy9eHUS HUTPOATKAHOB. XUMHUYECKUE CBOMCTBA HUTPOATKAHOB. OTHOIIICHHE
MEPBUYHBIX U BTOPUYHBIX HUTPOAIKaHOB. HUTpoaakaHbl U B3pbIBUATHIEC BEILIECTBA.

Tema 33. [loBepXHOCTHO-AaKTHBHbIE CBOIICTBA MOHOMEPHBIX M MOJMMEPHBIX
MOJIEKYJI OPraHMYeCKUX COeIMHEeHUI.

OCHOBHBIE CBOMCTBA CUCTEM, COCTOAIIUX U3 TUDUIBLHBIX MOJIEKYJI OPTaHUYECKUX COSTMHEHHH.
[ToBepXHOCTHOE HATAKEHUE KUAKOCTEH, COCTOSIIIMX U3 ACUMMETPUYHBIX MOJIEKYJd. MoHOCIOM
MMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB U BIUSHUE CTPOCHUS KX MOJIEKYJI Ha CBOMCTBA MOHOCIIOSI.
AncopOuust HU3KOMOJIEKYISPHBIX H BBICOKOMOJIEKYIISIPHBIX TOBEPXHOCTHO-AKTUBHBIX BEIIECTB,
WX TIEHOOOpa3yroIias U CTaOMIM3UPYIOIas CrOCOOHOCTh. BEICOKOMOIIEKYIIpHBIE
MOBEPXHOCTHO-aKTHBHBIE BEIIECTBA B KAUECTBE 3AIIUTHBIX 000I0YEK AUCIIEPCHBIX CUCTEM.
Muxkpokancynsl. [IoHATHE 0 TEXHOJOTHYECKUX CBOMCTBAX MOBEPXHOCTHO-aKTHBHOTO

BeIlIleCTBA: MEHOO0Pa3yoIas, IMYIbTUPYIOIIasi, CMauMBaOIIas ciocoOHOCTh. ComoOummn3aIus
u aucnepranus. Moroias crmocoOHOCTh TOBEPXHOCTHO-aKTUBHBIX BEIIECTB. MIX TOKCMUHOCTH U
Oropa3naraeMocTh.

Tema 14. OcHoBbl 6Moxumun. Pocopoprannyeckue coenHenns. CHHTeTHYECKHE
SIbI.

VYrneBonbl. CTpoeHHE MOJIEKYJ, XUMUYECKHUE CBOMCTBA U MUIIIEBAs IICHHOCTh MOHO-,
JIi- ¥ IOJIUcaxapuioB. AMUHOKUCIOTHL. CTpoeHuE MOJIEKYJ, H30MEPHs, HOMEHKJIATypa.
AMdoTepHbIE CBOMCTBA aMUHOKHUCIIOT, MTOJTUKOHACHCAITUS aMHUHOKUCIIOT. Belku Kak CloKHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUST anb(a-aMUHOKUCIOT. OCOOEHHOCTH MENTHTHOM CBSI3U.
Baxneiine aMUHOKHUCIIOTHI, BXOSIINE B COCTaB OeiKkoB. [lepBuuHas, BToprudHast U TpETUIHAS
CTPYKTYypHhI Oenka. OyHKIMK 6eTKOB B opranu3me. JIMMuabl 1 HyKIeMHOBbIE KUCIOTH. CocTaB
HYKJIEMHOBBIX KHUCIOT. CTpoeHrEe HYKJIEOTHI0B U nomHykineotTuaoB. 3HaueHue JIHK u PHK B
KU3BHEJEATENIbHOCTH KHUBBIX OpraHu3MOB. O01I1as XapaKTepUCTUKA, CTPOCHUE MOJIEKYII,
KJaccuukanusi, peakiimoHHast CIIOCOOHOCTh, 00JIACTh TPUMEHEHUS.

OTtpaBisiolire BEeIecTBa U MeCTULIM/Ib. BUOXUMHUECKUIT MEXaHU3M UX BO3JEHCTBUS HA KUBbIE
opranu3Mmsl. [IpoGieMa yHruTOXEHUS (YTHIIM3AIMH ) CHHTETUYECKUX SII0B U IIYTH €€ PEIlCHUsI.
Metoapl YHUYTOXEHUS XUMUYECKOTO OPYKHUS U PEIICHUE BOSHUKAIOIINX IKOJIOTUYECKUX
npoOJem.
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6.TEMbI IPAKTUYECKHAX U CEMUHAPCKHX 3AHATHUN

Tema 1. OcHOBHBIC NOHATHS U 3aKOHBI XMMHH (IIPAKTHYECKOE 3aHATHE).

Bomnpocs! k Teme.

1.3aK0H MOCTOSIHCTBA COCTaBA, 3aKOH KPAaTHBIX OTHOLLIEHHUS.

2. 3aK0H ABOTaJIpo U CIEACTBUM U3 HETO.

3. 3aKOH COXpaHEHHUs MACCHI.

4. 3aKOH PKBUBAJICHTOB.

5. Pacdersl mo xumuueckuM (opMmyiaM M ypaBHEHHMSM peakiuil. PemieHne THUMOBBIX
3a1ad.

Tema 2. Ctpoenue atoma. Ilepmonmueckas cucrema /I.M. MeHnpgeneeBa B cBere
TEOPHHU CTPOEeHHs aTOMA (IPAKTUYECKOe 3aHATHE).

Bormpocs! k Teme.

1. Teopun ctpoenus atroma Pesepdopna, bopa.

2. OcHOBBI KBAaHTOBOM MexaHMKU. KBaHTOBBIE 4YHMClIa M CTPOEHUE 3JIEKTPOHHBIX
o0osouek aromoB. [IpaBuna I'yuna u Kneukosckoro, npuniun [Taynu u HanMeHbIell SHEpruu.

3. Ilepuoaunueckas cucrema J{.1. Menneneena.

4. Peluenue TUNOBBIX 3aJad.

Tema 3. Xumuyeckasi CBSI3b M CTPOEHHE BellleCTBA (MIPaKTHYeCKoe 3aHsATHE).

Bompock! k Teme.

1. KoBaneHTHas cBsI3b, €€ pa3HOBUAHOCTh, MEXaHU3M 00pa30BaHUsI.

2. Meton BaneHTHBIX cBA3el. [ mbpuanzanus.

3. MeToa MoJIeKyIspHBIX OpOUTaIei.

4. loHHas CBS3b.

5. MexmonekynsipHoe B3auMojieicTBrue. BonopoaHas cBs3b.

6. Penienne TUIIOBBIX 3a4a4.

Tema 4. JHepreTnka XMMHYeCKHX NPOLECCOB (IpaKTHYecKoe 3aHATHE).

Bormpocsl k Teme.

1. IlepBblii 3aKOH TEPMOAMHAMMUKHU. DHTAIIBITUS.

2. Ilonsitue 06 sHTpOnUK. BTOpoii 3aKk0H TepMOANHAMUKH.

3. TepMoxuMHUECKHE 3aKOHBI (3aKOH ['ecca U ero cieAcTBUs) U pacyer.

4. W300apHO-U30TEpPMHUYECKUIl MOTEHIMAd KaK KpPUTEPHH CaMONpPOU3BOIBHOIO
IIPOTEKAHUs ITPOLIECCOB.

5. PelieHue TUIOBBIX 3a7a4.

.Tema 5. Xumuyeckass KHMHETHKAa M XMMHYECKOe paBHOBecHe (IpaKTHYeCKOe
3aHsITHE).

Bompocs! k Teme.

1. 3aBUCUMOCTB CKOPOCTH XMMUYECKON PEAKIIMHN OT KOHIIEHTPALUH.

2. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUU OT TEMIIEPATYPHI.

3. Xumunueckoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHS.

4. CMenieHne XMMUYECKOTO PABHOBECHSL.

5. PelieHue TUMOBBIX 3a4ad.

Tema 6. Teopum pacrBopoB. Cnoco0bl BBIPAKEHHS] KOHLUEHTPALMH PacTBOPOB
(mpakTHYecKoe 3aHATHE).

Bompocs! k Teme.

1. CrtocoObI BhIpaXKeHHsl KOHIIEHTPALlUN pacTBOPOB. Pelienne TUIoOBBIX 3a1au.

2. Tepmogmnamuka mporecca pactsoperus. Teopus Kabmykosa - Menneneesa. [IpaBuiio
¢a3 PasiHca.

3. 3akonsl ['enpu, Janprona, CeyeHona.

Tema 7. DaexkTposuTHYecKass IMCCOLMANMS M THAPOJHM3 coJieil (IpaKTHYecKoe
3aHsITHE).
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Bomnpocs! k Teme.

1. KoncranTa 1 cTenenp qucconuaniu. 3akoH pazdasnenus OcTBayiba.

2. Bonopoanerit mokasarens. Onpeaenenne pH CubHBIX 1 C1a0BIX 3JIEKTPOJIUTOB.
3. M'uaponus cosei.

4. ITpousBeaeHrne pacTBOPUMOCTH.

5. Pemienne TMIIOBBIX 3a/1a4.

Tema 8. Di1eKTPOXUMHYECKHE MPOIECCHI.(CEMUHAPCKOE 3aHATHE).
Bompocs! k Teme.

1. Onpenenenuie U KacCUpUKAUs IEKTPOXUMHUUECKUX IPOIIECCOB.

2. MexaHu3M BO3HUKHOBEHMS 3JIEKTPOJHOIO [TOTEHIIAAA.

3. CrangapTHBIN BOJOPOIHBIN IEKTPO U BOAOPOAHAS IIKAJIa IOTEHIAIIOB.
4. YpaBHenue HepHcTa 1 HanpaBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTENILHOTO MPOIIECCa.
5. Pemienue TUNOBBIX 3a7a4.

Tema 9.MeTaniabl. Koppo3nonnsle npouecchbl (ceMMHAPCKOE 3aHATHE).
Bompocs k Teme:

1. Xumudeckasi KOppO3usi METAILIOB.

2. DeKTpoXuMuYecKasi KOppo3usi METaJLIOB.

3. AtmocdepHas kopposusi. Kopposus B rpyHTe.

4. Kopposus npu HepaBHOMEPHOW a’paliuu.

5. KonrakTtHas koppo3usi.

6. MeTo/b1 3a1UThl OT KOPPO3HUHU.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

Ne Yacel | Tema, copepxanue JdeATeIbHOCTD CTyIeHTa
ILIIL. JIA00PATOPHBIX 3aHATHI
1 3 Mertoab! OUMCTKH U BbIACIECHNS | BBINOIHEHHE SKCIEpUMEHTAIIBHON
OpPraHMYECKHUX COCTUHEHHM. 4acTH, aHAJIU3 PE3YJIbTATOB,
o(opMIIeHHE U 3alIMTa IPOTOKOJIA
2 3 ATKaHBI. BrinosnHeHue 3KkCrepuMeHTalIbHON

4yacTH, aHaJIU3 Pe3yJIbTaToOB,
oopMIIeHHE U 3alUTa IPOTOKOJIA
3 3 AJIKEHBI. BrinosnHeHue 3KCrepuMeHTalIbHON
4yacTH, aHaJIU3 Pe3yJIbTaToOB,
oopmIIeHHE U 3alUTa IPOTOKOJIA
4 3 ATKVHBL. BrinonHenue 3xKcrepuMeHTaabHON
4YacTH, aHAJIU3 Pe3yJIbTaTOB,
o(opMIIeHHE U 3alUTa MPOTOKOJIA
5 3 ["anorenyrneBo0opoabIL. BrinonHeHue 3KkcrepuMeHTalIbHON
4yacTH, aHaJIU3 Pe3yJIbTaToOB,
oopmIIeHHE U 3alUTa IPOTOKOJIA
6 3 ApCHBI. BrImonHeHue SKcrepuMeHTaTbHON
YacTH, aHAJIU3 PE3yJIbTaTOB,
o(opMIIeHHE U 3alIUTa MPOTOKOJIA
7 3 CrupThl U HEHOIBI. Brinonnenue 3xcrnepuMeHTanbHON
YacTH, AaHAJIN3 PE3yJIbTaTOB,
oopmiieHne 1 3a1uTa IPOTOKOIIA
8 4 AJBIeTHuIBl ¥ KETOHBI. BrinosiHeHUE SKCIEPUMEHTATBHOM
YacTH, aHAJIU3 Pe3yJIbTaTOB,
oQopMIIeHHE U 3alIMTa IPOTOKOJIA
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MIPOU3BOJHBIE. YacCTH, aHAJIU3 PE3YJIbTATOB,
oQopMIIeHHE U 3alIUTa MPOTOKOJIA
10 3 AMMVHBI. BrinosiHeHUE SKCIEPUMEHTAIBLHOM
YacCTH, aHAJIU3 PE3YJIbTATOB,
oQopMIIeHHE U 3alIUTa MPOTOKOJIA

8.TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

JlauHbIit BUg paboThl HE IpeaycMoTpeH YII.

o

~

10.

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

9.IIEPEYEHB BOITPOCOB K DK3AMEHY (3AYETY)

Ilpumepnuie sonpocel Kk 3auemy no oduiel xumuu

OcHOBHbBIE KJIacChl HEOPraHMYECKUX coeAuHeHui. Oxcuapl U ocHoBaHMs. [IpuHLHMIIBI
KJ1accu(UKaluy, XMMUYECKHE CBOMCTBA U CIIOCOOBI MOTydeHus. B3auMOCBsI3b CTPYKTYpBI
OKCHJIOB OT BAJICHTHOCTH 3JIEMEHTOB U UX PACIOJIO0KEHHUE B IEPUOJUYECKON CUCTEME.
OCHOBHbIEC 3aKOHBI U MOHATUS XMMMHU (3aKOH COXPAHEHHUs Macchl M SHEPrHM, 3aKOH
IIOCTOSIHCTBA COCTaBa M KPATHBIX OTHOLIEHWI, 3aKOH SKBUBaJIEHTOB). MoJb - KOJIMYECTBa
BelIeCTBA. 3aKOH ABaraJpo U €ro CJleICTBUS.

Kucnorsr u comu. IlpuHuunsl knaccuduxanuu. XUMHUYECKHE CBOWCTBA U CHOCOOBI
MOJIy4YEHUS COJIEN.

AToMHO-MoOJeKynsapHoe yueHue. Teopus Pesepdoppa, €€ TOCTOMHCTBA M HEJOCTATKH.
KBanrtoBas teopus atoma H. bopa, ocHOBHBIE II0J105KE€HUS, TOCTONHCTBA U HEJOCTATKH.
[TpuHIMIIBI 3a1I0JTHEHUS] ATOMHBIX OpOUTaIEH.

IIepnonnueckuit 3aK0H U niepuoaudeckas cucrema >ineMeHToB [[.1. Menaeneesa. Hcropus
Y JTaIbl CO3/1aHMUS.

ITapameTpsl aToMa ¥ IEPUOJUYHOCTD UX U3MEHEHUS B IIPEAECIIaX CUCTEMBI DJIEMEHTOB.
3aKOH COXpaHEHHUS MacChl M SHEPIUM, €ro 3HayeHHEe B XHMMHUYECKUX pacuerax. 3aKoH
ITIOCTOSTHCTBA COCTAaBa M KPATHBIX OTHOLLEHUMN.

3akoH ABOTaJipo U €ro CIEACTBUS. 3aKOH 3KBUBAJICHTOB.

XHUMHUYECKas CBA3b U CTPOCHUE MOJIEKYJI. MeToJ BaJCHTHBIX CBA3EH, €r0 JOCTOMHCTBA U
HEJOCTATKHU.

Metoa MoneKynspHbIX opouTaneit. Ero 1ocToMHCTBa M HEAOCTATKH.

KoBanentnas cBsi3b. MexaHn3Mbl 00pa30BaHNs XMMHUECKOH CBSI3U.

I'ubpuauzanms  aToMHbIX — opOurtaneid. Tumbl rTuOpuau3anmu. IIpocTpaHcTBeHHOE
pacrosoKeHue ruOpUIHBIX aTOMHBIX OpOUTaseil.

HNonHas cBs3b.

Meramnnueckas CBA3b.

MexmonekyisspHoe B3aumoenctaue. [Ipupona Ban-nep-BaanbcoBbix cuil.

ArperaTHoe COCTOSIHHE BEIECTBA.

XHUMHYECKOE CTPOCHUE TBEPAOIO TEa.

AMop¢dHoe cocTosiHHE BEleCTBa.

Kpucramnsl. Kpucramuecknue peleTky, TUIIbI KPUCTAUIMYECKUX PENIETOK, CTPOCHHUE.
PeanbHblie KpuCTamIbl, 1e(EKThl KPUCTATUTNIECKOMN PEIIEeTKH.

[TepBoiii 3akoH TepmoanHaMuku [loHsTue »sHTambnus. [IpuHOMOBI pacyera 3TOro
TEPMOJIUHAMHUYECKOTr0 IapaMeTpa IPUMEHUTEIBHO K XUMUYECKUM CHCTEMAaM.
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23.

24.

25.

26.
27.

28.

29.
30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.

51.
52.
53.
54.
55.
56.
S7.
58.
59.

60.
61.
62.

Bropoit 3akon TepmonuHamuku. [lonarue sHTponusa. IlpuHnMnel pacdera 3TOro
TEPMOJIUHAMUYECKOr0 IIapaMeTpa MPUMEHUTEIBHO K XMMUYECKUM CUCTEMAaM.

CBobOoanas sHeprusi ['mb66ca, kKak KpUTEpU OLIEHKH BO3MOXXHOCTH CaMOIPOH3BOJILHOTO
MIPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.

3akoH JCHCTBYIOUIMX MacC. 3aBUCHUMOCTb CKOPOCTHM XHMMHYECKOM peakiuu OT
KOHLEHTPALUU U IPUPObl PEarupyIOIINX BELIECTB.

DHeprus akTuBaiuu. [loHsTHE aKTHBUPOBAaHHBIN KoMIUIeKC. 3akoH BanTt-I'odda. Karamus.
Xumnueckoe paBHoBecue. [Ipunnun Jle-Ilarense. KoncTanTa paBHOBECUs KaK KPUTEPUU
OLICHKH OJIHOCTOPOHHETO MPOTEKAHMSI XUMHUYECKOTO MpoLecca.

OOmast Teopust pacTBOpoB U pactBopuTeneil. CrocoObl BhIpaKEHUS KOHLIEHTPAIMU
pactBopoB. Ilonsatue pactBopuMocTb. PacTBOpUMOCTh ra3oB B KUIAKOCTAX, 3aKOH I'eHpu.
B3anMHas pacTBOPUMOCTB JKMIKOCTEN, TOHATHE KOHCTAHTHI PACIIPEACIICHUS.

Huddysus u ocmoc. 3akon Bant-I'odda.

Temrieparypb! KMITEHVS 1 3aMEP3aHKs1 paCTBOPOB U pacTBopuTeniel. IlepBplil 1 BTOpoH 3akoH Payiis.
OcHoBHbIE TMPUHIMIMBI KIaccU(UKAIMK pacTBOpUTENEH (MOMSIPHOCTh, HWOHU3UPYIOLIAs
CIIOCOOHOCTh, KUCJIIOTHOCTb U T.]1.).

Teopus 371€KTPOIUTUYECKON JUCCOLIMALINH.

Kucnorel 1 OCHOBaHHSA € TOYKM 3PEHUS TEOPUU IJIEKTPOJUTUYECKON JMCCOLHUALNH
Appennyca, Teopun bpencrena u Jloypu, anekrpoHHoi Teopun JIprouca.

CuiibHbIE U ClTa0bIe SJIEKTPONIUTHL. JJHHAMIYECKOEe paBHOBECHE B pacTBOPax.

Kaxymasics u apdexrruBHas koHueHTpanus. [loHsTue akTHBHOCTH.

HNonHbIe peakunu B pacTBOpax.

IIpousBeneHne pacCTBOPUMOCTH.

HNonHoe npounsseaeHue BObl, BOJOPOIHBIN ITOKA3ATEb.

I'mpponus coien.

Bydepnoe neiictBue. bydepHbie pacTBOpPHI.

KommnekcHble coennenus. O6mas xapakrepuctika. [IoHsTHE KOOpIMHALIMOHHAS CBSI3b.
Teopus koMIUIEKCHBIX coenHeHU A. BepHepa.

IIpocTpaHCTBEHHOE CTPOCHUE U U30MEPHS KOMIUIEKCHBIX COCIUHEHUN.

MeTtox BaneHTHBIX CBSI3eM B OIMMCAHHUH KOMIIJIEKCHBIX COSIMHEHHI.

OO111e MOHATHUS O AUCHEPCHBIX CUCTEMAX.

Krnaccugukanus qucnepcHbIX CUCTEM.

CriocoOb1 00pa30BaHus U YCTOHUMBOCTHU IUCHIEPCHBIX CUCTEM.

3o5u, TN, CTYTHH.

Iommyuenvie kormonIHBIX pacTBOpoB CTPYKTypa KOJTIOMIHOM YacTHLIbL. MHULIETIIPHOE CTPOSHHE 30T1EN.
Ucxonnple moOHATHS 00 YCTOWYMBOCTH JHCIEPCHBIX CHCTEM. OHeprus Ban-aep-
BAaJIbCOBBIX B3aUMOJEHCTBUM.

OnekTpoyuTHas Koarynsuus. [lentuzanus. Knnetnka nponecca Koarysisiuu.
[ToBepXHOCTHO-aKTUBHBIE BEILIECTBA U UX BIUSHUE HA JUCIIEPCHBIE CUCTEMBI.

Asp030J1, IOPOIIIKH, CycnieH3uu, nensl. [I[pumenenue [TAB.

OMyIbCHU: TPOOIEMBI YCTOMYUBOCTH. THIT AIMyNbCUU.

DOMyIbraTophbl: UX JI€HCTBUE U TUIIBL.

Comrobunu3anus (KOJUIOUIHOE PACTBOPEHHUE).

OKHCIMTENTEHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI. CTENeHb OKUCIIEHVS M CTPOSHHUE aTOMa YIEMEHTA.
Krnaccudukanus oKucIuTeIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.

Crnioco0bl paccTaHOBKU KOA(P(GUIIMEHTOB B OKUCIUTEIHbHO—BOCCTAHOBUTENIBHBIX PEAKIIHSIX.
MeTobl 3J€KTPOHHOTO OajlaHCa U HOHHO-3JIEKTPOHHBIH.

ONEeKTPOAHBIA MOTEHIMAN U P HAIPSHKEHUS] METAILIIOB.

CrangapTHBIN U peaabHbIN AIEKTPOAHBIN OTeHIMAN. Y paBHeHUE HepHcTa.

@akTOpHI BIUAIOIINE HA IPOTEKAHUE OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN.
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63. Xumuueckue UCTOYHUKU TOKa. ['allbBaHMUYECKHE HIIEMEHTHI.

64. Ilporuecchl, MPOUCXOAAIINE IPU 3aPIKE U pa3psiike CBUHIIOBOTO aKKYMYJISTOPA.

65. DnexTpoaus. 3aKOHBI DIEKTPOIU3A.

66. OOmue cBoiicTBa MeTayUIOB. MeTajuinyecKas CBS3b.

67. Koppo3sus. Bunbl kopposuu. Koppo3us MmeTamioB u crnocoObl 00pb0ObI ¢ HEH.

68.  Bomopon. Mecto B nepHoMUecKoi CucTeMe XMMITYECKHX 3/IeMEHTOB. XUMUUeckre cBoricTa. [lomyuenye.

69. CoenuHeHus BOJOPOIA: BOJA U MEPOKCH] BOAOPOA.

70. Tamorensl. O0mas xapakrepucTuka. XuMuieckue cBoiictsa. [lomyuenue.

71. CoenuHeHUs TAJIOTEHOB: raJIOr€HOBOJAOPO/IbI; KUCIOPOA0COIEpIKaIlIe COSTMHEHHS TaJIOr€HOB.

72.  Tlonrpymnma kucnoposa. O0miast xapakreprcTrka. Pu3rdeckue 1 XumMudeckre cBoicrsa. [omydenre.

73. O3o0H. ®u3nveckre U XUMHIeCKue cBoicTBa. [lomyueHue.

74. Cepa. ®usnueckue cBoicTBa. Ayuorponus. [lonydenue.

75. Cepa. Haxoxxnenue B mpupojie. XUMHUECKHE CBOMCTBA. [IpumeHeHne.

76. CepoBogopo. [Tonydenne. duszndeckue u xumuaeckue cBoicTBa. CyabQubl.

77. Oxcunsl cepol. duznueckue U XxuMudeckue cporctsa. [lonydyenue.

78. Cepnas kucnora. [lomyuyenne u cBOiCTBa.

79. Tloarpynma azorta. OOmias xapaktepuctuka. A30T. OuznyecKkue 1 XuMUYECKIe CBONCTBA.

80. Awmwmmak. Coii aMMOHHSI.

81. Heconeobpasyromniue OKCHIBI a30Ta.

82. ABOTHCTBII U a30THBIA aHTUAPHUIBL. A30THCTas! KHCIIOTA.

83. A3sotnas kucnota. [lonydenue. CBoiicTBa. Pa3noxeHnne HUTPATOB.

84. ®octhop. Amnorponus. [lonydyenne. Xumudeckue cBOMCTBA.

85. Coenunenus pocdopa: dochun, okcun Gochopa (I1I), oxcua pocdopa (V).

86. dochopHbIE KUCIIOTHI.

87. Toarpymnmna yrinepoaa. OOmias xapakTepucTHKa. AJIIOTPOIHSL.

88. Xumuueckue CBOMCTBA yriepoja. YTOJbHas KUCIOTa M €€ COJIH.

89. Oxcumsl yriepona.

90. Kpewmnwii. Pacipoctpanenue B npupoze. Amorponus. [lonydenne. CBolicTBa.

91. CoeauHeHUs KPEMHHUS: CUJIaH, OKCUJ KPEMHHUSI, KDEMHUEBbIE KUCIIOTHI.

92. T'epmaHnwii, 0JIOBO, CBUHEII.

93. Amomunuil. [Tonyuenue. CpoiicTaa.

94. CoenuHEHUs ATFOMUHHUS: OKCHI, TUIPOKCH]I, TUAPHUI.

95. Ienounsie Metayuibl. O6mas xapakrepuctuka. [lonyuenue. CoiicTaa.

96. CoenuHEHUS MIETOYHBIX METAJIIOB.

97. lllenouHo - 3emenbHble MeTauibl. O01Ias xapakrepuctuka. [lomyuenne. CBoiicTBa.

98. CoennHeHUs NIEJIOYHO - 3eMEIBHBIX METAJIJIOB.

99. TMoarpynmna meau. O6mas xapakrepuctuka. [Tonyuenue. CBoiicTaa.

100. CoemuHeHUs OJTHO- U IBYXBAJICHTHOW METH.

101. CepeOpo u ero coearHeHus. 30J0TO U €T0 COSIUHEHUSI.

102. Tlomrpymma murka. OOmas xapakreprcTika. L prk. [lormydenvie, CBOMCTBA, COSTMHEHHS IMHKA. Kamuid.,

103. Pryte. CoeauHeHus OJJHO- U ABYXBAJICHTHOH PTYTH.

104. Tonrpymma xpoma. O0mas xapakrepuctuka. [loydeHne u cBOHCTBa XpoMma.

105. CoenuHeHust JABYX- M TPEXBAJIEHTHOI'O XpoOMa.

106. CoenuHeHHS YEeTHIpEX- M MIECTUBAICHTHOTO XpOMa.

107. Tloarpyrma mapranna. OO1ye cBOKcTBa 311eMeHTOB. [ loryueHue MeTaruioB. XUMUUYECKHe CBOKCTBA.

108. CoenuHeHus NByX- U TPEXBAJICHTHOTO MapraHIa.

109. Coenunenus Maprasia, TEXHEUs: U pEHUS C BAJICHTHOCTBIO [V,

110. Coenunenus cemuBasieHTHOro Mapraniia. Coiau MapraHia.

111. Bocbmas rpynma nobGounas moarpynmna. OOmast xapakrepuctuka. [loarpymma xemnesa.
[TonydeHue 1 XuMHUYECKHE CBOMCTBA, aJZIOTPOIHS KEe3a.
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112. CoenuHeHus NBYXBaJCHTHOTO KeJe3a.
113. CoenuHeHHs TPEXBAJICHTHOTO XKeJe3a.

Hpumepnbte 60NPOCHL K IK3AMEHY nO opzanuqeacoﬁ xumuu.

114. CrtpoeHue opranuueckux BeuecTB. Teopust xumuueckoro ctpoeHust A.M.
Bbytneposga.

115. KBaHTOBO-MEXaHNYECKUE IPEACTABICHUS U MIEKTPOHHOE CTPOEHUE aTOMa
yraeposaa. BaneHTHOCTS.

116. B3aumHoOe BIUsSHUE aTOMOB B MOJICKYJIaX OPraHUYECKUX COCTMHEHUM.
WHayKTHBHBIN 1 Me30MEpHBIH 3(D(eKThI.

117. Knaccudukanust oprannueckux coequHeHu. OCHOBHBIC KJIaCCH(PUKAIIMOHHBIE

NPU3HAKH: CKEJIET MOJIEKYIIbI, HAIMYHE KPAaTHBIX CBSI3ed M (DYHKIIMOHAIBHBIX TPYIIIL.
["'oMos10TY M TOMOJIOTUYECKUH PALL.

118. Bunet uzomepun. CtpykTypHas 1 npocTpaHcTBeHHast usomepus. [lonstue o
XUPAIBHOCTH.

119. OO011re TpUHLIKITBI COBPEMEHHOMN MEKyHAapOJHOM HOMEHKIATYpbl OPraHUYeCKUX
coenunenuit (MIOITAK).

120. Knaccugukarus oprannyecknx peakuuii. CxeMbl OpraHMuecKux peakuuid. ['omo- n
reTepoIMTUYECKUN THUIT Pa3phiBa CBA3U. Pajukaibl, 371eKTpo(UIIbl U HYKJICOPHIIBL.
OxucneHne U BOCCTAaHOBJICHUE B OPraHU4YE€CKONH XUMHH.

121. Ankansl (TIpelielbHbIE YTIIEBOAOPO/IbI). DIEKTPOHHOE U MPOCTPAHCTBEHHOE
ctpoenune. Homenknarypa u uzomepus. @usndeckue ceoiicta. CriocoObl MOTydeHUs.

122. Aunkassl (IIpeJesibHbIE YTIIIEBOI0PO/Ibl). XUMUYECKHe CBOHCTBA. OT/eNbHbIE
IPEJICTaBUTEIIH.

123. ATnKeHbl. DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHNE, HOMEHKJIATypa, U30MEpHSI.
®usnyeckue cBoiicTBa. [lonydyeHune aaKkeHoB.

124. AnkeHnbl. XuMudeckue cBorictsa. Peaknuu npucoenunenus. [Ipasumno
MapxoBHukoBa. KauectBenHbie peakiiuu. OTenbHbIE PEACTaBUTEIH.

125. ATKHHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHNE AIKUHOB. M30Mepus.
[Tomyuenue.

126. AnknHbl. XMMHUYECKUE CBOMCTBA AJIKMHOB. AlleTHiIeHUbl. OTAEIbHBIE
IPEJICTaBUTEIIH.

127. Anxanuensl. Homenknatypa u uzomepus. Knaccugpukarus. ConpskeHHbIE JUEHBI.
[Tonyuenue n xumuueckue cBoictea. Peakiuu 1,2- u 1,4-npucoequnenue. Ipupoansrii
Y CUHTETUYECKUH KayuyK.

128. ["amoreHnpon3BoHBIE IPEIETBHBIX YTIIEBOA0p0a0B. CTpOCHHE, HOMEHKIIATYpa,
nzomepus. [lonyuenne u xumndeckue cpoiictsa. OTaeIbHBIE IPEICTABUTEIN.

129. ApeHbl. DIeKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHUE OeH301a. APOMAaTUYHOCTb.
[TpousBonuble 6eH30ma. [Tonyuenue u npuMeHeHue.

130. Apenbl. Xumuueckue cBoiictBa. OTaenbHble peacTaBuTenu. Biusnue
3aMeCTHUTENeN Ha HalpaBJIeHUE dIEKTPOPUIBHOTO 3aMeIIeHUs B OEH30JIbHOM KOJIBIIE.

131. Cnuptsl. Knaccuduxanus. [Ipenensubie onHoaToMHbIe criupThl. HoMeHkaTypa.
N3omepus. Pusnueckue coicTsa. llomyuenue.

132. [IpenenbHBIE OTHOATOMHBIE CIUPTHI. XUMHUYECKHE cBOMCTBA. [IpocThie aduphr.
OTtaenpHbIE PENCTAaBUTENH.

133. Tuomne! (Tnoctiuptel). Homenknarypa. [lonmyduenune. ®usnueckne cBOMCTBA.
XHUMHUYECKUE CBOMCTBA.

134. ®enounbl. Knaccuduxamus. Ctpoenue. dusnyeckue cBorictpa. [lonyuenue.

dopma A Crpannna 18 w3 26



MMUHUCTEPCTBO HAYKH U BBICLLICTO 06pa3OBaH3/m Poccuiickoit @eneparyn dopua
VabaHOBCKUI TOCyNapCTBCHHbIM YHUBEPCUTET
& Pabouvas nmporpamma o AUCLHUILIHHE
135. ®enobl. BzanMHoe BiusHEE aTOMOB B MoJieKyle (peHona. XuMuiecKkre CBOWCTBa.
OtaenbHbIe ipeacTaBuTenn. GeHonoGpopMalIbIETHIHBIE CMOJIBI.
136. KapOonuibHble COeIMHEHHS — albJIETHIbI U KEeTOHBL. M30Mepus, HOMeHKIaTypa.
®usnueckue cocTra. [lonyuenue.
137. Anpaeruapl U KeToHbl. KapOoHMIbHAS TpyMa, €€ 0COOCHHOCTH. XUMHYECKHE

CBOICTBa aJbAETUAOB U KETOHOB. KauecTBEeHHbIE peaKkIMi Ha KApOOHUIIbHYIO IPYIIILY.
OtaenpHbIE IPENCTABUTENH.

138. KapOonossie kucnotsl. Knaccudukanus. [IpenenbHbie 0THOOCHOBHBIE
kapOoHoBbIe KMCIOTH. HoMeHkmarypa. M3omepus. @usnyeckue cBorictBa. CriocoOsl
MOJTy4YCHUSI.

139. [IpenenbHbIE OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. DIEKTPOHHOE CTPOCHUE.
XUMHUYECKUE CBOWCTBA (KUCIOTHBIC CBOMCTBA, PEAKIIUU HYKICO(DHIEHOTO 3aMEIICHNUS).

140. OyHKIHOHATbHBIE POU3BOAHBIE KAPOOHOBBIX KHCIOT. ['amoreHaHT U ApHIBI.
AHTUTIPUIBL.

141. OyHKIMOHATbHBIE TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. CloKHbIE 3()UPBL. AMUIBIL.

142. Awmunsbl. Knaccudpukanus. Homenkiatypa. CriocoObl oydeHUs.

143. AMuHBI. XMMHUYECKHE CBOMCTBA (OCHOBHBIE CBOMCTBA, KUCIOTHBIC CBOWCTBA).

144. AmMuHbI. Peakiuy ¢ a30TUCTON KUCIOTOM (IEpBUYHBIE alU(paTHUECKUE aMUHBL,

MCPBUYHBIC APOMATHYCCKHEC aMUHbI, BTOPUYHBIC aHI/I(I)aTI/I‘ICCKI/IC U apOMaTU4YCCKHUC
AMHWHBI, TPETUYHBIC aPpOMATUYCCKUC TPECTUIHLBIC a.HI/I(l)aTI/I‘-ICCKI/Ie aMI/IHI)I).

145. Amunbl. Peakuun okuciaenus. DnekTpouibHOE 3aMelIeHne B apOMaTHUECKUX
amuHax. OTAeIbHBIE TPEICTABUTEIH.

146. BeicokomonekynspHbie coennnenus. Knaccugukaius 1 HoMeHKIaTypa.
Otnnuutenbabie ocobeHHocTH BMC. ®dusnyeckue cOCTOSIHUS TTOJIUMEPOB.

147. MeTo/bl cuHTE3a BHICOKOMOJIEKYIISIPHBIX coenHeHui. [loanmepusanus.

148. Mertozsl crHTE3a BBICOKOMOJIEKYISIPHBIX COeIMHEeHHN. [TonnkonaeHcanusl.

149. XVMHYECKHUE NPEBPAILEHNUS TOJIMMEDPOB.

150. OtnenbHble npeacraButeny BMC u ux npuMeHeHue.

151. [Tpupoanbie ncTOYHUKH yriaeBogopoaoB. Hedts. [IpoMeinuienHas nepepaboTka.
Pextudukanus HegTu.

152. [TpupoaHbIe HCTOYHUKH YTIeBOAOPOAOB. KpekuHr u pudopMuHT HEPTENPOAYKTOB.

153. [TpupoaHbIE UCTOUHUKH YTI€BO10POAOB. IIpupoiHbIi 1 momyTHBINH HEPTAHBIE
rassl.

154. IIpupoaHbIE HICTOYHUKH yTIIeBOAOpoA0B. KameHHbI yronb. KokcoBanue.

10.CAMOCTOSATEJIBHAS PABOTA CTYAEHTOB

Coz[epxcaHHe, Tpe60BaHI/I$I, YCJIOBHUA U MMOPAAOK OpraHU3alvun CaMOCTOSTEIbLHOMN pa6OTBI

o0ydJarommxcs ¢ yaeToM (Gopmbl 00ydeHHUs ONpeaenstoTcs B cooTBeTcTBUH ¢ «Ilomoxennem 06
OpraHu3allil CaMOCTOSITEIBbHOM pPabOThl OOYYAIOUIUXCSA», YTBEP)KICHHBIM YUYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 1.).

®dopma 00ydyeHHs — ouHasl.

dopma
Bua camocTosiTeIbHOI padoThI KOHTPOJIA
(npopabomka yuebrno2o mamepuana, Oo0bem | (nposepka
Ha3Banue pa3iesioB U TeM peutenue 3a0ad, peghepam, 00K1ao, B peuienus
KOHMPOIbHASL paboma, N0020MoeKa K | dacax 3a0au,
coaye 3auema, 3K3ameHa u op.) pechepama u
op.)

®opma A
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11. O6mas xumust [TpopaboTka yueOHOTO MaTepHuaa ¢ 6 TECTHPOBAHME,
UCIIOJIb30BAaHUEM PECypCOB y4eOHO- 9K3aMeH
METOAMYECKOTO M HHOOPMAIIHOHHOTO
o0ecneUYeHNS JUCIUILINHEI;
[ToaroToBKa K TECTHPOBAHUIO;
IToaroroBka Kk cpaye 3K3aMeHa

12. ®usznueckas, [TpopaboTka yueOHOrO MaTepHuana ¢ 6 TECTUPOBAHME,
KOJUIOWIHAS U HCII0JIb30BaHUEM PECypCOB y4eOHO- 9K3aMEH
aHAJIMTHYECKAas XUMHUS. | METOJAMYECKOTO M HHPOPMAIIMOHHOTO

o0ecneUYeHNS JUCIUILINHEI;

[ToaroToBka K TECTUPOBAHUIO,

IToaroroBka K cjiayde 3K3aMeHa

13.Heopranuueckas [TpopaboTka yueOHOTO MaTepHaa ¢ 6 TECTHUPOBAHME,
XUMHUSL. HCIIOJIb30BaHUEM PECypcoB y4eOHO- YCTHBIH
METOIMYECKOT0 U HH(POPMAITUOHHOTO onpoc,
obecrieueHns TUCITUILINHBI, 3K3aMEH
[ToaroroBka K TECTUPOBAHUIO;
IloaroroBka K ciaue 3K3ameHa

4. Oprannueckast xumust. | [IpopaboTka yueOHOTO MaTepuana ¢ 60 TECTUPOBAHME,
HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIH
METOIMIECKOT0 U HH(POPMAITMOHHOTO onpoc,
obecreueHns TUCITUILINHBI, 3K3aMEH
[ToaroroBka Kk TECTUPOBAHUIO;
ITonroroBka K caue sK3aMeHa

Uroro 78

11.YYEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECHEYEHUE
JUCUMUIIAHBI

CnHcok peKOMEH1yeMOH JINTEpaTypbl

OCHOBHASI:
1.I'muuxa H.JI. O6mas xumus, M.: Uarerpan-Ilpecc, 2005. — 723 c.
2.Koposun H.B. O6mas xumus. M.: Beicias k., 2000.

3.I'munka H.JIL. 3agaum u ynpaxnenus no ooueit xumun/Ilon pea. B.A.Pabunosuya, X.M.
Py6unoii. 26-e uza. JI.: Xumus, 1988.

4.Aptemenko A. WM. Oprannueckast Xumus: Y 4eOHUK JUIs By30B / ApTeMEeHKO AJeKcaHap
WBanoBuu. - B nep. - M. : Beicimas mkoua, 2002

JOTIOJIHUTEIbHAA:
1.I'yzeit JI.C., Ky3uenon B.H., I'yzeii A.C.. O6mas xumus. M.: U3n-Bo Mock. yH-Ta.1999.
2.I1aBnoB H.H. O6mas n neoprannyeckas xumusi. M.: [Ipoda, 2002.

3.Hekpacos b.B. Yuebuuk o6miei xumun. M.: Xumus. 1981.

4.TperwskoB FO.J1. (pen.) Heopranuueckas xumus. T.1. M.: Academia, 2004.
5.Xayckpodt K., Korcreon . CoBpemeHHbIi Kypc o01ieit xumuu. M.: Mup, 2002.
6.¥Yraii S.A..O6mas xumus: Yueb. 2-e uz., nepepad. u gom. M.: Beicm. mik., 1987.
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7.Tepueit A. CoBpemeHHas opranuueckas xumusi. M.: Mup, 1981, 1. 1,2.
8.bepesun b. /1., bepesun JI.b. Kypc coBpemennoit oprannyeckoit xumun. M.: BI, 2001.
9.HecmesinoB A.H., HecmesnoB H.A. Hauana opranunyeckoit xumuu. M.: Xumus, 1970,

10.Caiikc I1. Mexanu3msbl peakuuii B opranuueckoi xumuu. M.: Xumus, 1991.

y4eOHO-MeTOoAnYecKas:

1.EnukeeB O.111., Enukeena JI.®., MuxeeBa JI.A., bpeiackux I'.T. PykoBoacCTBO AJ1s1 IpOBEACHUS
nabopaTtopHbIX paboT mo xumuu. — YibsHoBeK: Yal'Y, 2015. - 30 c.

2. Enukeesa JI.®., Muxeesa JI.A., bpeiackux I'.T. Mertoaudeckoe mocoodue K 1adbopaTopHbIM
3aHSTHSIM 110 OPTaHUYECKON XuMHH. - YibsHOBck: Yal'V, 2015. - 52 c.

CornacoBaHo

loamknocT, COTpYARNKa say ol GeluamoTexn OHO DTG,

0) mporpaMMHoOe oGecneyeHue
1.Microsoft Office
2.0C Windows Professional

3. Agtumiaruar BY?3

B) [IpodeccunonanbHbie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1.IPRbooks [DnekTpoHHBIH pecypc]: 371eKTPOHHO-OHOIHMOTEUHAs CUCTeMa / TPpyIIa
komnanuil A Ilu Op Menua . - Dnekrpon. nan. - Caparos , [2019]. - Pexxum gocryna:
http://www.iprbookshop.ru.

2.IOPAMT [DnektponHsrii pecypc] |: anexTporHO-0nbaMoTeHas cuctema / OO0
OnektponHoe u3natenbctBo FOPAUT. - Dnextpon. nan. — Mocksa , [2019]. - Pexxum
nocryma: https://www.biblio-online.ru.

3.KoHCyJabTaHT CTyeHTA [ DIEKTPOHHBIN pecypc|: AMeKTPOHHO-OMOIMOTEeYHAs cucTema /
00O IlonuTexpecypc. - DneKTpoH. AaH. — Mocksa, [2019]. - Pexxum noctyna:
http://www.studentlibrary.ru/pages/catalogue.html.

4.Koncyabrantllitoc [DnekTpoHHBIN pecypc]: cripaBoYHast mpaBoBasi cucTema. /Kommnanus
«Koncynbrant ITnmtocy - Dnextpon. naH. - Mocksa : Koncynerantlntoc, [2019].

5.ba3a 1aHHBIX NepPUOAUYECKUX U3AaHMI [ DIEKTPOHHBIN pecypc] : 3JIEKTPOHHBIE
xypHaisl / OO0 UBUC. - Dnektpon. naH. - Mocksa, [2019]. - Pexxum goctyna:
https://dlib.eastview.com/browse/udb/12.

6.HanuoHaabHAas 3JIeKTPOHHAsA 0MO/IMOTeKa [ DIEKTPOHHBIM pecypc]: AIeKTpOHHAas
OoubmoTeka. - neKkTpoH. n1aH. — Mockga, [2019]. - Pexxum noctyma: https://H36.pd.

7.9nexTpoHHas 6ubamoTexka quccepranuil PI'B [OnekTpoHHsbIl pecypc]: aneKTpoHHas
oubmmoteka / ®I'BY PI'b. - Dnexrpon. nan. — Mockga, [2019]. - Pexxum noctyma:
https://dvs.rsl.ru.

DenepajbHbie HHPOPMANIMOHHO-00pa3oBaTeIbHbIE MOPTAJIbI:
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1.MudopmanmonHas cucrema EfMHOE OKHO JI0CTyIa K 00pa3oBaTeIbHBIM pecypcam. Pexum
nocryna: http://window.edu.ru

2.®enepanbHbIi mopran Poccuiickoe odpasoBanue. Pexum gocryma: http://www.edu.ru

Oo6pa3oBaresbHble pecypebl Yal'y:

1.DnexTponnas 6ubimoreka Yiul'Y. Pexxum pocryma : http://lib.ulsu.ru/MegaPro/Web

2.00pa3oBarenbhbii opran Yial'yY. Pexxum gocrymna : http://edu.ulsu.ru

CornacoBaHo:

ey - 7 - f///»”'/f—/ /(,/4::42’,/’5,% /X

ﬂ({ﬂ)KIIOCTb corpyanuka YUTuTOHO OHUO

~

/

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

AymuTopun JJis IPOBEICHUS JICKIIUH M CEMUHAPCKUX 3aHATUH M JIAOOPaTOPHBIX padoT,
AJi1 MPOBCACHUA TCKYHIECTO KOHTPOJIA H HpOMe)KYTOHHOﬁ arTeéCTall, TIPYIIIOBBIX H
WH/IMBUYalIbHBIX KOHCYJIbTAIINH.

AynuTtopun yKOMILIEKTOBaHbl CHEUAIN3UPOBAHHOW MeOenbto, Yy4eOHOM JIOCKOM.
AymuTopuH IS POBEACHUS JIEKIUI 000pyIOBaHbI MYJIbTUMEIUIHHBIM 00OpPYTOBAaHHEM JUIS
npenocraBieHus uH(opmanuu Oombinoi aynutopuu. [lomereHuss mjis caMOCTOSTEIbHOU
paboOThl OCHAIICHBI KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO TMOJKIIOYCHUS K CETH
«aTepHeT» W obOecrmedeHHeM JOoCTyna K SJIEKTPOHHOW HH(GOPMAIIMOHHO-00pa30BaTEIbHOM
cpene, AIEKTPOHHO-OMOIMOTEYHOM CUCTEME.

13.CIIEIIMAJIBHBIE YCJIOBUSA AJ51 OBYYAIOIIIUXCSA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbA

B cnyuae wneoOxoaummocTH, OOyYarONIMMCS U3 4YHCIA JHUI C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMM 3]I0pOBbsl (IO 3asBJICHUIO OOYyYaroIlerocs) MOTYT MpeajaraThCsi OJHU W3
CIIEAYIONINX BapHaHTOB BOCHPHUATHS WHGOPMAIMA C YYETOM WX HWHAWBUIYAITBHBIX
NCUXO0(PU3UUECKUX 0COOEHHOCTEH:

JUISL JIALL C HAPYLIEHUSIMU 3pEHUs: B TIeYaTHOU opMe yBeIMYEHHBIM IPUPTOM; B hopMe
AJIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBoj ydueOHBIX MaTepHalioB B
aynuodopmar); B medatHoil (opme Ha s3bike bpaiins; MHIuUBHUIYyardbHbIE KOHCYJIbTAlUM C
NpUBJICUECHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIYyaIbHbIC 33/1aHUSI U KOHCYJIbTAIUH;

JUIS JIML ¢ HApYLIEHUSIMH CiIyXa: B Ie4aTHoi opme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
BUJEOMaTepUaiIbl € CYOTHTpaMHy; WHAMBHUIYyalbHbIE KOHCYJIbTAllUM C IPUBJICYCHHEM
CypAOINEpEeBOIYHNKA; MHANBUIyalIbHbIE 3a/IaHUSI U KOHCYJIbTALlUU;

JUISL JIMIL C HApYILIEHUsIMU ONIOPHO-/IBUTaTEIbHOTO anmapara: B ne4atHoi ¢opme; B hopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayauodaiisia; MHAUBUIYaAJIbHbIE 3a/1aHUs U KOHCYJIbTALIUH.
B ciydae He0OX0IMMOCTH UCIIONIB30BAHUS B Y4€OHOM IPOIIECCe YaCTUYHO/UCKITIOUUTENBEHO
JTUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH, opranuzanus padotsl II1C ¢ oGyuaronmmucs
¢ OB3 u uHBanuIaMu MpeycMaTpUBaAETCs B AJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIbHOM
cpefie ¢ y4eTOM UX MHIUBHYaJIbHBIX CUXO(PHU3NUECKUX 0COOEHHOCTEH.

Pa3zpaboTunk CT. IIpenoaaBareb Enukeesa J1.®.
(noonucw) (Oonncrocmo) (@H0)
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[Ipunoxenne Nel

B) IlpodeccnonanbHubie 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI:

1. D1eKTpPOHHO-0HOIHOTEYHbIE CHCTEMBI:
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VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET P
@ Paboyast mporpamMma o AUCLHUIUINHE
a. IPRbooks[DnekrponHslii pecypc]: 21eKTpOHHO-O0UOIHOTEUHAS CHCTeMa/ TPYIIa KOMITaHUH A
IIm Op Menna. - OmnekrtpoH. pnaH. - Caparos, [2022]. - Pexum npocryna:

http://www.iprbookshop.ru.

b. FOPAMT[DnexrponHslii pecypc]: anekTpoHHO-OuOmMoTeuHas cuctema/ OO0 DieKTpoHHOE
m3narensetBo IOPAUT. - Dnextpon. maH. — Mocka, [2022]. - Pexum pocryma:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTyaeHTa [DJIEKTPOHHBIN pecypc]: aIeKTpoHHO-OnOimmoTeyHas cucrema/ OO0
[Tonurexpecypc. - OnekTpoH. naH. — Mocksa, [2022]. - Pexum nocryna:
http://www.studentlibrary.ru/pages/catalogue.html.

d.  Jlanb[DnexTpoHHBI pecypc|: 2meKTpoHHO-OMOmmorednas cucrema/ OOO DBC Jlawsb. -
Dnexrpon. aad. — C.-IletepOypr, [2022]. - Pexxum goctyma: https://e.lanbook.com.

e.  Znanium.com [DneKTpoHHBII pecypc]: AnekTpoHHo-0ubmmoTeunas cucrema/ OO0 3HaHuyM. -
DnekTpoH. 1aH. — MockBa, [2022]. - Pexxum nocryna: http://znanium.com.

2. KoncyabrantIlaoc[DnekTponnsiii pecypc]: cnpaBouHas mpaBoBas cucrtemMa/ Kommnanws
«Koncynprant [lmrocy. - DnekTpoH. naH. - Mocksa: Koncynerantllintoc, [2022].

3. ba3a naHHBIX nepuoANYeCKHX W3JaHUIl [DIEKTPOHHBIA pecypc]: 3JIEKTPOHHBIC KXypPHAIbI/

OO0 MUBHUC. - DOmnexktpoH. paH. - Mocksa, [2022]. - Pexum pocryna:
https://dlib.eastview.com/browse/udb/12.

4. HauuonanbHast »3JieKTPpOHHasi OuO/aMoTeKa [DIEKTPOHHBI pecypc|: 3JIEKTpOHHas
oubnmoreka. - DIIeKTpoH. gaH. — Mocksa, [2022]. - Pexxum noctyna: https://H36.pd.

5. JuekTpoHHass OmOamoreka auccepranuii PI'b [OnekTpoHHBI pecypc|: 3neKTpoHHas

oubmmoreka/ ®I'BY PI'B. - Dnekrpon. man. — Mocksa, [2022]. - Pexum nocryma:
https://dvs.rsl.ru.

6. ®eaepajbHble MHPOPMALHOHHO-00Pa30BaTeIbHbIE MOPTAJIBI:

WNudopmannonHas cucrtema EnumHoe okHO gocTyna K oOpa3oBaTesbHBIM pecypcaM. Pexxum

noctyna: http://window.edu.ru.

®enepanbublii nopran Poccuiickoe obpazoBanue. Pexxum nocryna: http://www.edu.ru.

Oo6pa3oBartesnbHblie pecypebl Yal'y:

OnekrponHas 6ubmmoreka Ynl'Y. Pexxum nocryma: http://lib.ulsu.ru/MegaPro/Web.

OopasoBarenbhbiii noptan Yial' V. Pexum goctyna: http://edu.ulsu.ru.

8 IIpojeccnonaibubie HH(POPMALMOHHBIE PECYPChI:

8.1. [Dnexrponusiit pecype]. URL: http://fasie.ru — caiit ®onaa comeicTBysI pa3BUTHIO

8.2. [Dnexrponnsiii pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Dnexrponnsiit pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Onextponnwii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnexrponnsiii pecype]. URL: http://www.pattern-cr.ru/.

8.6. [Daextponnsiii pecypc]. URL: https:/fpi.gov.ru — odumnmaipHbiii caiT (oHma COACHCTBHSA
MIEPCTIEKTUBHBIX HCCIET0BaHUN

8.7.[Onexrponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUU
®onp «MaeanbHas mpe3eHTalMs sl CTapTana.

8.8. [Dnextponnsiii pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.

8.9. [Dnextponnsiii pecypc]. URL: https://www.rvc.ru — odurnmansusiii cait ¢Gonma Poccuiickoi
BEHUYYPHOU KOMIaHUHU

o

T NT

8.7. [Dmextponnbiii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT 0 HalHMOHAIBHON
TEXHOJIOTHYECKOMI HWHUINUATUBC U TCXHOJIOTHUYCCKOM pa3BUTUU
8.8.[nexTponubIii pecype]. URL: https://www.ted.com/talks/

charles_leadbeater_on_innovation?language=ru. Yapsns3 JIunoutep 00 MHHOBALIUAX.
8.9. [DnexTponHbIit pecype]. URL: https://www.youtube.com/ channel/UCp0z-
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8.10.[Dnexrponnsiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - JI>o06c.
Nmnepus cobnazna / @uem / HD

8.11. baor npo unHoBarmu. Pexxum gocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bee o nmunensusix. Pexxum nocryma: https://prava.expert/litsenzii/chto-eto-takoe.html
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