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1. OEJIX U 3AJAYU OCBOEHUA JUCHUIIJINHBI

Henun ocBoeHusi AMCHUIIMHBL: J{UCHUIUIMHA « XUMUS» UMEET LENbl0 (POPMUPOBAHUE Y
CTYICHTOB OCHOBHBIX TIOHSITHHA TEOPETHYECKOW XUMHH, HEOOXOJAWMBIX Ui H3Y4eHUS
0OIIeHaYYHBIX U CIICIHATBHBIX AUCIUILINH, a TAKXKE Pa3BUTHE MPO(PECCHOHATBHBIX HABBIKOB IS
npo(hecCHOHATBHON IS TETBHOCTH, TPEOYeMbIX KBATH(DUKAMOHHON XapaKTEPUCTUKON 10
HAIIPaBJICHUIO MOJrOTOBKH «YIIPaBJIeHHE KA4eCTBOM».

3agauM ocBOEHHUS AMCHHUIINHBI:

° q)OpMI/IpOBaHI/IG CHCTEMHBIX 3HAHUH O METOAaX U METOJMKaX XUMHUYCCKOI'O aHaJIn3a,
MNPUMCHIACMBIX B HpaKTquCKOﬁ JACATCIIBHOCTH 110 CIICINUAJIbHOCTH «yrlpaB.]'leHl/le
Ka4eCTBOM).

e (opmupoBaHuE YMEHUI BBINOIHITH B HEOOXOUMBIX CIydasix pacueThbl MapaMeTpoB
Pa3IUYHBIX POIIECCOB.

e (dopmMupoBaHHE YMEHUS PAOOTHI C XUMHUYECKHUMH BEIIECTBAMH MPH PEIICHUH
poOJIeMHBIX 3314

° (bOpMI/IpOBaHI/Ie MPAKTUYCCKUX HABBIKOB IMOCTAHOBKU W BBIITOJTHCHHA
9KCIEPUMEHTAJIbHOU paboThI M0 UIEHTU(UKALIUN BEIIECTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuminHa sBisieTcs 00s3aTeIbHON U OTHOCUTCS K 0a30BoM yact bioka b1
«lncuurmmHbl (MOTyNIN)» OCHOBHOM MTPO()eCCHOHATTLHON 00pa30BaTeIbHON MTPOrPaMMbI
(OIIOII), ycranaBimuBaeMoi By3oM. JlaHHAs TUCIMIUIMHA SIBJISETCS OJTHOU U3
OCHOBOIIOJIATAOIINX JUCITUIIIIMH B CUCTEME TIOITOTOBKHU OakanaBpa 1o HarpasieHuto 27.03.02
«YrnpaBjieHHe Ka4ecTBOM». YueOHas JUCITUIUIMHA «XUMHS 0a3upyeTcs Ha AUCITUIUTMHAX
MaTeMaTHYEeCKOTO M €CTECTBEHHOHAYYHOTO ITKJIa — «BpIcias Maremarukay, «Du3nukay,
«Oxomnorusy, «buosorusy. s u3ydyeHus TUCIUTLIAHBI «XUMUsD» 00yJaronuecs JT0JDKHBI 3HATH
OCHOBBI MaTEMATHKH, T€OMETPHUH, 0011ero Kypca Gpusuku. s u3ydeHus: JUCITUTITMHBI
«XuMus» 00ydaroIIHecs J0HKHBI YMETh UCIIOJIB30BaTh (DU3NYECKHUE OCHOBBI CTPOCHHS aTOMA,
MEXaTOMHOTO B3auMoAeucTBUsA, TUPPy3un, GU3NUECKUX OCHOB CTPOCHUSI KOJUIOMIHBIX YaCTHII.

3. IEPEYHEHb IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O JUCHUIIJIMHE
MOAYJII0), COOTHECEHHbBIX C INTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHMA OITOII

[Ipoulecc wu3ydyeHHs AUCUMIUIMHBI HampaBieH Ha (GOPMUPOBAHUE CIEAYIOIIHUX
KOMIIETEHIINN

Koa mn
4 Ilepeyens NIaAHUPYEMBIX pPe3yJIbTATOB 00y4Y€eHUsI M0 TUCHUIIUHE
HAMMEHOBAHHE
. (MOAyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMM J0CTHKEHHUS
peanusyemoii N
KOMIIeTeHIIU I
KOMIIETeHIIUH
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OIIK-1
CnocobeH
aHAJTM3UPOBAThH
3a1a4u
npodeccHoHATBHO N
OCATCIBbHOCTHU HA
OCHOBE ITOJIOXKCHHI,
3aKOHOB U METOJIOB
C€CTCCTBCHHBIX HAYK U

3HaTb: OCHOBHBIC TIOHATHSI, 3aKOHBI K MOJICIIM XUMUYECKUX CUCTEM,
PEaKIMOHHYIO CIIOCOOHOCTh BEIIECTB; CBOMCTBA OCHOBHBIX BUJIOB
XUMUYECKUX BEIIECTB U KJIACCOB XMMUYECKHUX OOBEKTOB; OCHOBHBIE
MOHSITHSI, 3aKOHBI K MOJICTTN KOJIOUTHOU U (PU3NYESCKON XHUMUH;

YMmeTb: CaMOCTOSITETIHHO MPUOOpETaTh HOBBIE 3HAHUS MO MPEIMETY,
MOJIb30BATHCS  CHELMAIBHONM JIUTEPAaTypOd M HAXOJWUTh HYXKHYIO
nH(popMaINIO B TJI00aTbHBIX KOMIIBIOTEPHBIX CETAX U KOPIIOPATUBHBIX
MH(OPMAaLIMOHHBIX CHCTEMAX.

MaTEMaTHUKU.

BJ'la)IeTb: MCTOJaMHU JBKCIICPUMCECHTAJIBHOTO HCCICAO0OBAHUA B XUMHU
(TuTanupoBaHKE, MOCTAaHOBKA M 00pabOTKa AKCIIEPUMEHTA), METOJaMH
BBIICJIICHUA U OYHUCTKH BCIICCTB, OMMPEACIICHUA UX COCTaBa, METOAaMU
OpeACKa3saHusA MPOTCKAHUA BO3MOXHBIX XUMHUUYCCKUX peaKHI/Iﬁ n ux
KWHETHUKY.

OIIK -2 3HaTh: 1a00paTOpHBIE METO/IbI MOTYYEHUS HEOPTaHUUYECKUX U

Crniocoben OpPraHUYeCKUX COCTUHEHHI, CTPOCHUE OPTaHUIECKUX U

(dbopmynHupoBaTh HEOPraHUYeCKUX MOJICKYJI, CBSI3b CBOMCTB OPraHUYECKUX COSINHEHHHA
3aauu C MX CTpOeHHUEM, (U3NIECKUE M XUMHUYECKHE CBOMCTBA OCHOBHBIX
npo(ecCHOHATFHON | KITACCOB HEOPraHUYECKUX U OPTaHUIECKUX COCTUHCHUH,

NS TEeTbHOCTH Ha
OCHOBE 3HAaHUU
poUITBHBIX
paszenos
MaTeMaTUYECKUX U
HAy4HO-
€CTECTBEHHBIX
JMCIIUTUIAH
(Momyeit)

TOKCHKOJIOTHIO, OCHOBBI XUMHYCCKOT'O (1)I/IBI/II(O'XI/IMI/I‘IGCKOFO
aHaJIu3a.

YMers: NPOTHO3UPOBATh  PE3YJbTATHI (U3UKO-XUMHUYECKUX
IPOIIECCOB, BOSHUKAIOUINX B YPE3BBIYAMHBIX CUTYAIIHSIX, IPOU3BOIUTh
XUMUYECKUN U (U3UKO-XUMHUYCCKHI aHAIN3 Pa3IHYHBIX MPHPOTHBIX
00BEKTOB, MPEJICTABIIAT JTAHHBIC SKCIIEPUMEHTAIBHBIX MCCIICIOBAHUN
B BuAe TrpadukoB U TaOJMI, pPAacHoO3HAaBaTh BO3MOXXHOCTh H
HalpaBJICHUE MPOTCKAHUS XUMHUYECKUX TPOIECCOB; BHIOMpPATh METOJ
aHaJIM3a XUMUYECKOTO BEIIECTBA U OCYILECTBIIAT €r0 Ha MPAKTUKE;
NPECTaBIISITh PE3YJbTaThl SKCIECPUMEHTOB M HAONIOICHUH B BUJIE
3aKOHYEHHOTO TIPOTOKOJIA UCCIICAOBAHMS, YBEPEHHO OPUCHTUPOBATHCS
B MH()OPMAIMOHHOM IOTOKE (UCIOJIb30BaTh CIPABOYHBIC JAHHBIE U
OoubIorpaduIo 1Mo TOW WM MHOM Mmpodieme).

Baajaerb: HaBEIKAMU INPpUMCHCHHA TCOPCTUICCKHUX 3HAHUU I10 (I)I/I3I/IKO'
XUMHUYCCKHUM METOoJaM aHaJu3a npu peaieHun Ppa3JINYHBIX
CUTYallTUOHHBIX 3ajgay, HaBBIKaMH O606H.I€HI/I$I Ha6J'IIO,[[aeMI>IX
XUMHUYCCKUX (l)aKTOB " ACJIaTb HAYYHO 000CHOBaHHBIE BBIBO/IBI.

4. OBIIASA TPYAOEMKOCTDb JUCHUIIJIMHBI

4.1. O0beM TMCUMILIAHBI B 3a4eTHBIX equHunax (scero) — 3 3E.

4.2. O0beM TUCHUILIMHBI 10 BUAAM y4eOHOI padoThl (B Yacax):
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KoauvecTBo 4acoB (popma o0yueHusi — ouHas)
Bua yueOHoi#i paGoThl Bcero no B T.4Y. 10 CeMecTpam
IUIAHY 1 2 3 4
1 2 3 4 5 6
AyIHUTOpHBIE 3aHATHS:
JICKITAH 18 18 - -
e CeMHHApHI U MIPAKTUYECKUE 18 18 - - -
3aHATHUS
e Jj1abopaTopHbIE PabOTHI, 18 18 - - -
MIPAKTUKYMBI
e CamocrosTenpHas paboTa 54 54 - - -
dopma TeKyIIero KOHTpoJIs 94 54 - - -
3HaHUHU U KOHTPOJIS
CaMOCTOSITEIHHON PaOOTHI:
TECTUPOBAHHUE, KOHTP. padboTa,
KOJUIOKBUYM, pedepar u ap. (He
MEHee 2 BUJIOB)
Buasl npomexxyTouHOM + + - - -
aTTecTanuu (dK3aMeH, 3a4eT)
3a4yer 3a4yer - - -
Bcero 4acoB o fucHuIInHE 108 108 - - -
4.3 Conep:xkanue TMCUUILTHHBI (MoayJisi). Pacnpenesienue 4acoB 1o reMaM u BUJIaM
yueOHo# padoThI:
dopma 00ydeHUs — oyHas
Buabl yueOHBIX 3aHATHH
AyIMTOpPHBbIE 3aHATHUSA Dopma
NpaKkTH- | Jadopa- |3aHATHA B
Haspanue pasjeos u Tem | Beero YyecKHe | TOpHbIe | HHTEpaK- Camocro-| TeKymiero
JIEKIIMH | 3AHATHA, | pad0Thl, | TUBHOI AreapHast KOHTpO‘Lm
ceMHHAa- | MpakTu- | (Qopme padota uanuu
pbI KYMBI
1 2 3 4 5 6 7 8
1. OCHOBHBIC NMOHATHUS U 6 1 1 - - 4 TECTHPOBa-
3aKOHBI XUMHH HHC
2. Ctpoenue atoma. 8 2 1 - - 5 TECTHPOBA-
Xumuueckas CBsizb U HHE
CTPOEHHE BEIIeCTBA
3.DHepreTrka 11 2 2 2 4 5 TECTHPOBA-
XUMUYECKUX IIPOLIECCOB. HHE,
Xumudeckasi KHHETHKA. yCTHBIN
XuMHuuecKoe OHpoc
paBHOBECHE.
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3. PactBopHI 11 2 2 2 4 5 TECTHUPOBA-
PacTtBOpBI Hue,
3JIEKTPOJIUTOB. yCTHBIA
ompoc
4. JlucnepcHbie 11 2 1 2 6 5 TECTHUPOBA-
cucrtembl. CTpoeHue Hue,
U YCTOMYUBOCTh YCTHBIN
JIUCTIEPCHBIX CUCTEM. O1poc
Konmongusie
pPacTBOPBHI.
[ToBepxHOCTHO-
aKTUBHEBIC BEIIECTBA.
OMYIIbCUH.
5. DIEeKTpOXUMHUYECKHE 11 2 2 2 4 5 TECTHUPOBA-
IIPOLIECCHI HHE, .
MeTamisl. YCTHBIN
Koppo3unonnsie OIpoc
TIPOIIECCHI
6. XuMHsI HEMETAILIOB. 10 1 2 2 - 5 TECTHPOBA-
HHE,
YCTHBIN
OIpOoC
7. XWMUS METaJIOB. 10 1 2 2 - 5 TECTUPOBA-
HUEC
8. Xumus 11 2 2 2 - 5 TECTUPOBa-
YIIIEBOIOPOIOB. HHE
9. Xumus 11 2 2 2 - 5 TECTUPOBa-
KHCJIOPOJICOACPKAIIN HHE,
X OPTraHUYECKUX YCTHBIN
COEIMHEHU. 011pocC
11.Xumust 9 1 1 2 - 5 TeCTHPOBa-
a30TcoAepKaIIux HHUC
OPraHN4eCKUX
COEUHEHNN
3auem no oucyuniumne - - - - - - -
HUTOTIO: 108 18 18 18 18 54 -

5.COAEPKAHUE JUCIUIIVIMHBI (MOAYJIS)

Tema 1. OcHOBHBIE CTEXHOMETPHYECKHE 3AKOHBI.

3aKkoH COXpaHCHHA MACCBhI, 3aKOH TIOCTOSHCTBA COCTAaBa, 3aKOH KPATHBIX 0THOH.ICHPII>1, 3aKOH

OKBHBAJICHTOB, 3aKOH ABoraz[po " €10 CICACTBUA.

Tema 2. Ctpoenne aTroma. XuMH4ecKas CBsi3b M CTPOEHHE BelllecTBa.
CocrosiHue 371eKTpoHOB B arome. [loHsTHE 00 SHEPreTHYeCKUX YPOBHAX U AJIEKTPOHHBIX
opburanax. [IpuHIUIBI ¥ TpaBUiIa 3al0JHEHUs aTOMHBIX opOuTaneil. [lepuonnyeckas cucrema
J. U. Menneneesa.s-,p-,d-, u f-amemenTsl. V3MeHeHHE aTOMHBIX W HWOHHBIX DPaJWyCcOB B
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[lepuoguueckoir cucrteme. Ilepuoauueckoe H3MEHEHHME CBOMCTB 3JEMEHTOB. ODJIEKTPOHHAs
KJIaccu(UKAIUS XUMHUECKUX IIEMEHTOB.

OcHOBHbIE BU/Ibl U XapaKTEPUCTUKU XUMHUUECKON cBsi3u. KoBajeHTHas CBS3b: MEXaHU3M
00pa3oBaHUs KOBAJICHTHOW CBSI3HU, PA3HOBUIHOCTH KOBAJICHTHOU CBS3U. [ MOpHIM3aIiisi aTOMHBIX
opOutaneii. IloHsATHE O MeETOJNE MOJEKYISIPHBIX opOuTaneil. VoHHAs CBSI3b: MEXaHU3M
oOpa3oBaHUs, XapaKTEPUCTUKA HWOHHOW CBsI3M. MeTauindeckas CBsi3b. MEXMOJICKYISIPHOE
B3aUMO/ICHCTBHE.

Tema 3. JHepreTuka XuMH4YecKHX NpoueccoB. XUMHUYECKasi KHHeTUKA. XUMHUYecKoe
paBHOBecCHeE.

DHepreTuyeckue XUMHUYeCKUX peakuuil. OcHoBHble moHATHS. Temnora u pabora.
BuyTpenHss sHeprus U sHTaimbnus. TepMOXMMHMYECKHE 3aKOHBI M ypaBHeHHUs. 3akoH ['ecca.
Pacuerbl cTaHIapTHBIX SHTANBIMM XUMHUECKUX peakiuui U (PU3NKO-XUMUYECKHUX MpeBpalleHuit
Ha ocHoBe 3akoHa ['ecca. IloHsTue 00 SHTpPONMUU Kak Mepe HEYHNOPSIOUEHHOCTU CHCTEMBI.
Oueprus ['mb0ca kak KpuTepwil caMONpPOM3BOJBHOIO  MPOTEKaHHs  IMpolecca U
TEPMOJIMHAMUYECKON YCTOMUYUBOCTH XUMUYECKUX PEAKIIHIA.

Knaccudpukanus Xxumudeckux peakuuid. MOJEKYIsIpHOCTh U TOPSAOK PEaKIHH.
OcHoOBHBIE TIOHATHSI KHHETUKH. CKOPOCTh TOMOTE€HHBIX M T€TEPOTCHHBIX XUMUYECKUX PEaKIIHil.
3aBUCUMOCTb CKOPOCTH PEaKIIMU OT KOHIEHTPALUU U TeMIIepaTypbl. DHEPrusl aKTUBALIMU. 3aKOH
neicTBytomux Macc. OOpartuMple W HEOOpaTUMBIE peakIMH. XHWMHUYECKOe pPaBHOBECHE.
KoHcTanTa XuMHUYecKOoro paBHOBECHS M €€ CBSI3b C TEPMOJUHAMHUYECKUMHU (DPYHKIUSMU.
@akTophl, BIMAIOIIME HAa XUMHUYECKOe paBHOBecHe. (CMeEIIeHHEe XMMHUYECKOIO PpPaBHOBECHSI.
[Tpunmun Jle [latense.

Tema 4. PacTBopbl. PacTBOpbI 3JIEKTPOJIUTOB.

PactBopel. Knaccudukamus pactBopoB. CrocoObl BBIpaKEHHsS COCTaBa PacTBOPOB.
Teopus pactBopoB. TepmoanHamuka mnpouecca pactBopeHus. PactBopumocTs. 3akoHsl ['eHpw,
Janbrona u CeuenoBa. KosuraruBHsle cBOKWCTBa pacTBOPOB.

DnexTpoauThl. BoiHble pacTBOPBI CHIIBHBIX U CIA0BIX 3JIEKTPOIUTOB. AKTUBHOCTb.
Koaddumuent akruBHocTr. Teopruu KUCIOT U ocHOBaHU# Appenuyca, bpencena-Jloypa u
JIptouca. KoHCTaHTBI KUCTIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BOJBI KaK PACTBOPHUTEIIS.
Bonoponnsiii nokaszarens — pH. OOGMeHHbIE peakiiy B pacTBOpax: HeHTpalu3aluu, THAPOIIN3a,
ocaxkieHus — pactBopurens. [IpousBenenrne pacTBOPUMOCTH.

Tema 5. Iucnepcubie cucrembl. CTpoeHMe M YCTOMYMBOCTDH JAUCIEPCHBIX CHCTEM.
Kosutonaabie pacTBopbl. IIoBepXHOCTHO-aKTHBHBIE BellleCTBA. IMYJIbLCHH.

OO01re NOHATHS O TUCTIEPCHBIX CUCTeMaX. J[MCepCHOCTh U TUCTIEPCHBIE CUCTEMBI.
Knaccudukanus aucnepcHsix cucteM. CriocoObl 00pa3oBaHus M YCTOWYUBOCTU JUCTIEPCHBIX
cucteM. 30Ju, reau, ctyanu. [lonydenne komonaabix pactBopoB CTpyKTypa KOJUIOUIHOM
qacTullsl. MunensipHoe ctpoeHue 3oJeil. VicxonHbie HOHATHS 00 yCTOWYMBOCTH TUCTIEPCHBIX
cucteM. DHeprusi Ban-nep-BaanbCOBBIX B3aUMOIECUCTBUI. DIEKTPOJIUTHAS KOATYIISALIUS.
[lentuzanusa. Kunetuka npouecca KoaryasiiuH.

Adp0301H, MOPOILKH, CYCIIEH3UH, NEHbl. [[0BEpXHOCTHO-aKTHBHBIE BEIIECTBA U HX
BIIUSIHUE Ha JucnepcHbie cucteMbl. [Ipumenenue [TAB. DMynbcun: mpobiemMbl yCTOWYHMBOCTH.
Tun omynscuu. Owmynbraropel: ux geiictBue u Tumbl. ComoOunu3anus (KOJIOUIHOE
pacTBOpeHueE).

Tema 6. JnexkTpoxumudeckue npoueccbl. Meranibl. Koppo3uonnbie npoueccsl.

OKHUCIUTENEHO-BOCCTAHOBUTENbHASL CIIOCOOHOCTH PAa3IMYHbIX coeauHeHui. [lonsatue 06
ANEKTPOJIHBIX MOTeHIKanax. CTaHAapTHBIN BOJAOPOIHBIN 3JIEKTPO U BOJOPOIHAS IIKajIa
noteHuanoB. OnpezaeneHne U KiaccuPpUKaLus AEKTPOXUMUUECKUX MTPOLIECCOB. Y paBHEHUE
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Hepucra 1 HanpaBieHNEe OKUCIUTEIBHO-BOCCTAHOBUTENBHOTO Mpoliecca. I aabBaHNueCKUii
aneMeHT. DJ1C npornecca u ee u3MepeHue. AKKyMyJIsSTOPbl: CBUHIIOBBIN M HUKEJb-KaJIMUEBbII.
[TpuHumn paboThl aKKyMyJIATOPOB. DaeKTpoin3. 3akoHsl Dapazes.

Merasibl. 3aBUCUMOCTD CBOMCTB METAJIJIOB OT WX NosiokeHus B [lepuoanueckoii cucteme
J.M.MenneneeBa. OCHOBHbIE METO/IbI ITOJIy4YE€HUSI METAIIOB. MIHTEpMeTaIIMUECKHEe COeIMHEHUS
U TBepAble pacTBOpbl MeTauioB. CIulaBbl, AUarpaMMbl COCTOSIHUS cIiaBoB. lIpumeHnenue
METaJJIOB U CILIaBOB B TEXHUKE. DUZNKO-XUMUYECKUE MPOLECCHI IIPU CBAPKE U MalKe METAJLIOB.
Koppo3zus metanioB u cruiaBoB. Buapl koppo3un: XuMudeckas U 3JeKTpoxXumudeckas. Metoasl
3alUTBl OT KOPPO3UU: JIETUPOBAHHUE, AIIEKTPOXUMHUYECKAsl 3alllUTa, 3alIUTHBIE IOKPBITHUS,
M3MEHEHHE CBOMCTB KOPPO3UMHOM cpesibl, HHTUOUTOPHI KOPPO3HH.

Tema 7. Xumusi HemeaslJIOB.

DnekTpoHHOE cTpoeHHne aToMoB P-aneMenToB VIl rpymmsr [leproaudeckoit ccTEeMBI.
Pacnipoctpanennocts B npupoje. OcHoBHbIE MUHEpaibl. [lonydeHne u npuMeHeHre rajloreHoB.
OU3MKO-XUMHUYECKUE CBOMCTBA ranoreHoB. COeTMHEHHsI TAJIOT€HOB C BOJIOPOIOM.
Kucnopoacoaep:xaiue coequHeHus ranoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
CIIOCOOHOCTH KHCIOPOIHBIX KUCIIOT raJOTeHOB 1 uX coneil. [Ipumenenue. Tokcukoorus
anemenToB VIIA rpynmsl ¥ MX COeTMHEHHIA.

Oo6mas xapaktepuctrka p-anementoB VI rpymmsr [eproandeckoii cuctembl. Kucmopon
B nipupojie. Bo3ayx. Xumuueckue cBoiictBa kuciaopoaa. O3oH. Cepa B npupoje. JIMOKcu cepsl,
CEpHUCTAasi KUCI0Ta, TPUOKCHUL CEPBI, CEPHAsi KUCIO0TA, THOCEPHAs! KUCIO0Ta, CEPOBOJIOPOL,
cynbuapl. CeneH, TEJUTyp — XMMHYECKHE CBOMCTBA AJIEMEHTOB M MX COCTMHCHUH.
Toxkcukonorus p-snementoB VI rpymmsr [leproandeckoit CHCTEMBI M UX COCTUHCHUI.

OO6mrast xapakTtepucThka P-anemeHToB V rpynnel I[lepuomnueckoil cUCTEMBI. A30T,
aMMHMaK, a30THasl KUCJIOTa U €€ COJIM - Xumudeckue cpoiictBa. ®ocdop. Coenunenus gocdopa ¢
BOJIOpOJIoM U ranoreHamu. Oxcuabl W KuciaoTel (ochopa. CyppMa, BUCMYT — XHUMHYECKHE
CBOMCTBA 2JIEMEHTOB U X coeuHeHu. Tokcukonorus p-anemeHToB V rpymisl [lepuoanueckoit
CUCTEMBI U UX COEANHEHUI

Oo6ras xapakTepuctrka p-aneMentoB |V rpymimsl. PacipocTpaneHHOCTD B IPUpPO/IE.
OcHoBHbIEe coenHEeHNs. DU3NKO-XUMUYECKUE CBOMCTBA YII€po/1a, KPEMHHUS U UX COEIMHEHMUIL.
['epmaHwMii, 0JI0BO, CBUHEIl — XUMHUUYECKHE CBOMCTBA. TOKCUKOJIOTHS P-351eMeHTOB |V rpyrmmbs 1
HUX COETUHEHUN.

Tema 8. Xumus MeTa/iI0B.

Oo6ras xapaktepuctuka p-aiementos |l rpymmer. PacripoctpaneHHOCTh B IPHpPO/IE.
OcHoBHble coequHeHus. PU3NKO-XUMHUYECKUE CBOMCTBa 00pa, aIFOMUHUS U UX COCTUHEHUI.
[annwii, iHIUH, TATHR — XUMHYecKue cBoiicTBa. Tokcukosorus p-ainemertos Il rpymmer
Ilepuorueckoil CUCTEMBI U KX COEUHEHUN.

DnektpoHHoe crpoeHue atoMoB saeMeHTOB | u Il rpynm Ileproanveckoir CHCTEMBI.
Bonopon. PacnpoctpanenHocts B mnpupoae. OcHoBHble MuHepasbl. DHU3MKO-XUMHUYECKHE
CBOMCTBA MIENOYHBIX M MIETOYHO-3EMENBHBIX METAJIOB, BOJOPO/IA, TUTH, MarHUS ¥ OepUILIHUAL.
Oxkcupl, THAPOKCUIBI U COJTH S-3JIEMEHTOB. TOKCHUKOJIOTHS COJIU S-3JIEMEHTOB M UX COEIUHEHMIA.

d-anementbl. OOIMas XapakTepHCTHKAa. PacrmpocTpaHeHHOCTh B Tmpupojae. Dusmko-
XUMHYeckre cBoicTBa d-3eMeHTOB. TOKCHKOOTHS d-3JIEMEHTOB M UX COCTUHEHHIA.

Tema 9. Xumus yrijieBo1opoaos.

Bo3HUKHOBEHNE TEOPETUUECKUX BO33PEHUN B OpraHn4eckol xuMuu. CtpoeHue
opranuveckux BemiecTB u yuenue A.M.bytneposa. Kinaccudukanus opraHn4eckrux BELIeCTB.
DNeKTpOHHAs KOHLENIMS XUMUYECKOH CBsI3H. OCHOBBI KBAHTOBO-XUMHUYECKUX MTPEICTABICHUM.
KoBaneHTHas cBA3b B OPraHUYECKUX COETMHEHUAX, €€ BUJIbI U CBOMCTBA. [ mOpuan3anus
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aTOMHBIX opOuTaineil. HomeHkmaTypa opraHMuecKix CoeanHEHH.

AJIKaHBbI.

N3omepus, HomeHknatypa. @u3nyeckue U XuMuueckrue cBoicTBa. CrocoObl MOIy4YEeHHUS.
Peakuuu 3amenienus, 1eruipupoBaHusi, U30Mepu3auu. XJI0pupoOBaHUE, HUTPOBAHUE,
cynbdupoBanue u okucieHne. KpekuHr amkaHoB.

AJIKeHBI.

DNEeKTpOHHBIE NIPEACTABICHUS O ABOWHOM cBsi3u. HoMeHknaTypa, nzoMepust cnocoOsbl
MOJIyueHus alKeHOB. PeakirionHas cnocoOHOCTh ankeHoB. [loaumepu3anys ankeHoB.

AJIKMHBI.

OcoOenHocTH TpoiHOM cBsA3U. CHIOCOOBI MOTydeHUs. XUMUYECKHE CBOMCTBA. ALIETUJICH.
[Tonumepu3zanus aneTuiIeHa.
AJIKaJ M eHBbl.
Opranuyeckue rajgoreHnpousBoiHbie. M3onrpoBaHHble, KyMYJIHPOBaHHBIE U CONPSKEHHBIE
CBSI3M B MOJIEKYJIaX aJKaJMeHOB. XUMUYECKHE CBOICTBA aJIKaJUEHOB C COMPSKEHHBIMU
cBa3sMHU. [lonydyeHue, CBOMCTBA CHHTETUYECKNX KaydyKOB. [ aloreHnpon3BoIHbIE
yrieBoiopoioB. Knaccuduxarus. M3omepus, HomeHknaTypa. CriocoObl MOTyqIeHHs
raJIOreHaJIKaHOB U3 CIIUPTOB, aJIKAHOB, aJIKEHOB; 3aMEIIEHHEM aTOMa OJIHOTO rajoreHa aroMoM
JPYroro, XJ0pMeTHIMPOBaHNUE apeHOB. Peakiiuu HyKi1eo(pUIpHOTO 3aMeIIeHNs Y HaChIIEHHOTO
aToma yriiepoja B aKuirajorenunax Peakuun snumunnpoBanus [Ipaswa 3aiinesa u ['opmana.
ApeHbl.

ApomatuuHoctb. Ctpoenue 6en3ona. @opmyna Kekymne. MonekynspHbie opOUTaIn
oen3ona. KonneHcupoBaHHBIE apOMaTHYECKUE YTIIEBOIOPOIbl: HadTanuH, GeHaHTpEH,
aHTpAaLEH.

ITonydeHnne apoMaTH4ECKHUX YIIIEBOJOPOJOB B IIPOMBIIUICHHOCTH KaTAJTUTHYECKUN
pudopmunT HEPTH, TIepepadOTKa KOKCOBOTO ra3a U KAMEHHOYTOJIbHOM cMoJIbl. JlabopaTtopHbie
METO/Ibl CUHTe3a: peakius Biopua - dutrura, ankunupoanue apeHo o @puzento - Kpadrcey,
JeKapOOKCUIMPOBAHUE COJIEN apOMATHYECKUX KUCIIOT (peakuus [lroma), moimmepusanus
asnknHOB. CBolicTBa apeHOB. KaTainTtudyeckoe ruipupoOBaHUE apEHOB, BOCCTAHOBIICHUE aPEHOB
no bépuy, poroxumuueckoe xjopupoBaHue OeH3ona. Peakiuu 3amerieHus BOA0poaa B 60KOBOH
LeNH aJKWIOeH30510B Ha rajioreH. OKucieHne roMosaoroB 6ex3ouna. Peakuuu siekTpouiibHOro
3aMeILEHNUs B apOMaTUYECKOM psAly. BinssHre IpUpOIbl 3aMECTUTENS HA OPUEHTALUIO U
CKOPOCTb PEAKLUH TEKTPOPUIBHOTO 3aMELCHHsL. DIEKTPOHOIOHOPHBIE U
AIEKTPOHOAKLENITOPHBIE 3aMecTUTeNU. CorlacoBaHHasi U HECOTJIaCOBAHHAs OPUEHTALUA ABYX
WM HECKOJIBKUX 3aMECTUTENIEN B apoMaTudeckoM KoJble. HurpoBanne. Hurpyromue areHTsl..
HutpoBanue 6eH30i1a 1 €ro 3amelieHHbIX. [ anorenupoBanue. ['aioreHupyromiye areHTsl.
Cynbsduposanue. Cynabdpupyronue areHTbl. Mexanusm peakiuu. Kunetnueckuii u
TEPMOJAMHAMHUYECKUI KOHTPOJIb B PEAKLUH Cyab(UpPOBaHMs Ha puMepe GeHola 1 HadTaluHa.
O6patumocTs peakuuu cyabpupoBanus. [IpeBparienus cyabporpynmsl. AJKHINPOBAHUE
apeHos 1o @punento — Kpadrcy. Ankunupyromiye areHTbl. AIIMINPOBaHUE apEHOB IO
Opugento — Kpadrey. HykneopunpHoe 3aMelieHue B apeHax.

Tema 10. Xumust KHCJI0POACOAEPKALMX OPTAHMYECKHUX COCAMHEHUH.

Cnuprsl.

OnHoatomHble criupThl. ['oMo0rHYeckuii psin, kKiaccudukaius, u3oMepus u
HOMEHKJIaTypa. MeTo bl MOJTY4YeHUs: U3 aJIKEHOB, KapOOHUIILHBIX COEJMHEHUH,
raJloreHaJIKaHOB, CJIOKHBIX 3()UPOB M KapOOHOBBIX KUCIOT. CBoMcTBa cipToB. CIIUPTHI, KaK
crnabbie OH-kucnoTsl. CiupThl, Kak ocHOBaHUs JIbtonca. 3amenieHue ruIpoKCUIIbHOM IPyIIIbI B
CIMPTax Ha rajoreH (MO IeHCTBUEM raloreHOBOAOPOAOB, raloreHu10B pocdopa, XJIOPUCTOTO
THOHWIIA). [leruaparanust cnupToB: 00pa30BaHUE MPOCTHIX U CIOKHBIX 3¢UpoB. Peakunn
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AIMMHUHAPOBAHHSI CTUPTOB. OKUCIICHHUE TEPBUYHBIX CITUPTOB JIO AJIBJICTHJIOB i KAPOOHOBBIX
KHCJIOT, BTOPUYHBIX CITUPTOB JI0 KETOHOB. [IByXaTOMHBIE M TPEXaTOMHBIE CIIUPTHL. MeTo bl
cUHTe3a. XMMHUYECKUE CBOICTBA: OKUCIICHHE, allJINPOBaHKE, AeTUApaTalis, B3aUMOJCHCTBHE C
AKTUBHBIMH METaJIaMH, [IEJI0YaMH, KapOOHOBBIMHU KUCIIOTaMU. B3anMoelicTBrE TIUIEpHHA C
a30THOU U pochopHoit kuciaoramu. OOpa3zoBaHKE XETATHBIX KOMIUIEKCOB. [IpuMenenune
STHJICHTJIMKOJIA U rmiepuHa. [Ipocteie a¢upsl. Kitaccndukamnms, HomeHKIaTypa. Bus
n3oMepur. MeTO bl MOJTydeHUs: Peakiis BuibsIMCOHa, MEXXMOJICKYIISIpHAS JCTUPATAIUS
CIIUPTOB, PUCOCTUHEHUE CITUPTOB U (DEHOJIOB K AIKCHAM W aJIKHHAM.

DeHOJIbI.

Knaccugukanus. Meroas! nosryuyeHus: MeJ0YHOE MIJIaBICHUE apeHCYIb()OHATOB,
3aMelleHue rajoreHa Ha Tuipokcuil. KymonbHbIi crioco0 nonydeHus ¢peHosia B
npowmsbiieHHoctu (cunres [1.I.Cepreesa).CpoiictBa (eHosioB. denonbl kak OH-KUCIOTHI.
CpaBHeHHE KUCIOTHOTO XapakTepa (peHOJI0B U CHUPTOB, BIUSIHUE 3aMECTUTENEH Ha
KHCJIOTHOCTh (peH0JI0B. OOpa3oBaHNe IPOCTHIX U CIOXKHBIX 3(pupoB ¢eHosoB. Peakuyu
ANIEKTPOUIBHOTO 3aMELIEHHS B ApOMaTUYECKOM sIpe (DEHOJIOB: TraJloT€HUPOBAHNE,
cynb(pupoBaHre, HUTPOBAaHHUE, HUTPO3UPOBAHUE, COUETAHUE C COISIMH THA30HUS,
ATKUIIMPOBAHNE U allMIIHPOBAHUE.

AJIbeTHABI U KETOHBI.

N3oMepust 1 HOMEHKIIaTypa. MeTo bl TIOJTyYeHUS alTbJICTH/IOB M KETOHOB M3 CITUPTOB,
MIPOM3BOIHBIX KAPOOHOBBIX KHCJIOT, aJIKEHOB (030HOJIN3), aJIKUHOB (THAPOOOPHPOBAHHE,
ruapaTanus no KyuepoBy), Ha OCHOBE METAJUIOPTraHUYECKUX COeTUHEHUI. AIMINPOBAHUE U
dbopMUITPOBaHUE ApOMATUUYECKUX coeAMHEeHUH. [IpombinuieHHOe notydeHue popMaabaeruia,
areTanbJACeTH/Ia U BBICIINX albAeTHI0B (THaApodopMunupoBanue). CTpoeHrne KapOOHMIBHON
TPYIIIbI, €€ MOJISIPHOCTD U NOJSPU3yeMOCTh. BiinsHue nIpupo/ibl U CTPOCHUS pajuKaia Ha
KapOOHMIBHYIO aKTUBHOCTh. XUMHUYECKHE CBOMCTBA. OOIIME MPEACTABICHUS O MEXaHU3ME
HYKJIEO(UIBHOTO MPUCOSANMHEHUS 110 KapOOHWIBHOM IPYIIE allbJIeTUI0B U KETOHOB.
Kucnotusiit u ocHOBHOH KaTanu3. KHCIOTHOCTh 1 OCHOBHOCTH KapOOHMIIBHBIX COCTMHEHUI.
Kero-enonpHas rayromepus. EHonnzanus anbaeruioB 1 KETOHOB B PEAKIUIX
raJIor€HUPOBAHUS, U30TOITHOTO 0OMEHa BOJOPO/Ia M palleMU3allUU ONTUYECKU aKTUBHBIX
KeTOHOB. KMCIOTHBIN 1 OCHOBHOM KaTaJln3 3TUX peakiuil. BoccTaHOBIEHUE albETrUI0B U
KETOHOB J10 ctupTOB. OKUCTIEHUE aNbIETUIOB, PeareHThl OKUCIICHUS.

o~ P-HenpeiebHbIe abACTH/IBl H KETOHBL. MeTOIbI [OTY4eHHs: KOHICHCALIHH,
OKHCJICHHE aJUTHIIOBBIX ciupToB. ComnpsikeHre KapOOHUIBLHOU TPYIIIEI C IBOMHOM yriiepoi-
YI7Iepo IHOI cBs3bI0. Peaxtmu 1,2- 1 1,4-npucoemuenns. BocctaHopieHue - B-HenpeienbHbix
KapOOHUJIbHBIX COEAMHEHUN.

KapOoHoBble KHCJI0THI M UX POU3BOIHbIE.

Kap6oHoBBIE KHCTOTHI. DNEKTPOHHOE CTPOCHHE KapOOKCUIIbHOU rpymmbl. M3omepus,
CHOCOOBI MOTYYESHHSI OJHOOCHOBHBIX U JBYXOCHOBHBIX KapOOHOBBIX KHCIOT. HoMeHKIaTypa.
Kucnotnsie cBoiicTBa. X u3aMeHeHus O ACWCTBUEM 3aMECTUTENSA. XUMUYECKIE CBOHCTBA.
Peakuus srepudukarm. Cnoxxuabie 3UPbI BHICHINX KUPHBIX KUCIOT.

OyHKIMOHATBHBIE TTPOU3BOAHBIE KAPOOHOBBIX KMCIOT: aMU/IbI, aHTUPUIBI, TAIOTEHT HIPHIBI.
CriocoOslI mosTyueHus1, peakiMoOHHasi CHOCOOHOCTh, 00J1acTh MpuMeHeHus. HenpenenbHbie
OJIHOOCHOBHBIE KHCIIOTHI: aKPUIIOBasi U METAKPHIIOBAsI KUCIIOTA.
JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI. MIX momydeHue okucieHuem riaukosieil. OCHOBHBIE
XMUMHYECKHE CBOMCTBRA.
Tema 11. Xumust a30TocoepKaiMx OPraHu4ecKuX coeANHEeHHIl.

AMUHBI.

DNEKTPOHHOE CTPOEHUE aMHUHOTpyMIbl. HOMeHKIaTypa, n30Mepusi, ClioCOObI MOJTyUeHUs,
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(bl/I3I/I‘ICCKI/Ie U XUMHUYECKHE CBOMCTBA aMUHOB. KI/ICJIOTHOCTI), OCHOBHOCTB, HyKJ'ICO(bI/IJ'IBHOCTL n
KOMILJIEKCOOOpa30BaHUEe aMUHOB. [IMaMUHEI.

DJIEKTPOHHOE CTPOEHHEe HUTPOrPYy bl
CriocoObI MOTy4eHUsT HUTPOATKAHOB. XUMHUYECKHE CBOWCTBA HUTPOAIKAHOB. OTHOIIICHHE
MEPBHUYHBIX U BTOPUYHBIX HUTPOAJIKAHOB. HI/ITpOEUIKaHI)I 1 B3PbIBYATLIC BCUICCTBA.

6.TEMbI IPAKTHYECKNX U CEMUHAPCKHNX 3AHATHI

Tema 1. OcHOBHbIE NOHATHS U 3AKOHbI XUMHH (MIPAKTHYECKOE 3aHATHE).

Bomnpocsr k Teme.

1.3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH KPATHBIX OTHOIICHUSI.

2. 3aKkoH ABOTaJIpo W CJIEACTBUH U3 HETO.

3. 3aKOH COXpaHEHUSI MACCHI.

4. 3aKOH PKBHUBAJICHTOB.

5. PacueTsl mo xumMuuyeckuM GopmysiaM U ypaBHEHHSIM peakiuil. Perenue THMOBBIX 3a/1a4.

Tema 2. Ctpoenne atroma. Ilepmoamueckas cucrema .M. MenaeneeBa B cBere
TEOPUM CTPOEHUsI aTOMAa (MPAKTHYECKOe 3aHsATHE).

Bompocsl k Teme.

1. Teopuu ctpoenus aroma Pezepdopma, bopa.

2. OCHOBBI KBaHTOBOW MEXaHHKH. KBaHTOBBIEC UHMCIIa U CTPOCHUE AIEKTPOHHBIX 000JI0UEK
atoMoB. [IpaBuna ['yaga u KneukoBckoro, npunnmn [laynu u HauMeHbIIEH SHEPTUH.

3. Ilepuoanueckas cucrema J[.1. Menneneena.

4. Pemmenne TUIIOBBIX 3a7ad.

Tema 3. Xumnueckasi CBSI3b U CTPOEHHE BellecTBa (IPaKTHYeCKOe 3aHATHE).

Bompocsl k Teme.

1. KoBaneHTHas cBs3b, €€ Pa3HOBUIHOCTb, MEXaHNU3M 00pa30BaHUS.

2. MeTton BaneHTHBIX cBs3el. [ nubpuamn3anusi.

3. MeTtoa MOJIEKYJISIPHBIX OpOUTaICH.

4. NoHHast CBA3b.

5. MexmonekylsipHOe B3auMoieicTBue. BomopoaHas CBsi3b.

6. Pelienne TUNOBBIX 3a/1a4.

Tema 4. JHepreTuka XMMHYECKHUX MPOLECCOB (MPAKTHYECKOE 3aHSATHE).

Bompocs! k Teme.

1. IlepBblii 3aKOH TEPMOAMHAMUKUA. DHTAJIBIIUS.

2. Ilonsitue 06 suTponuu. Bropoii 3aK0H TepMOAMHAMUKH.

3. Tepmoxumuueckue 3akoHbI (3akoH ['ecca u ero crneAcTBUs) U pacuer.

4. UN300apHO-M30TEpPMUYECKUI TMOTEHIIMAN KaK KPUTEPUH CaMOIMPOU3BOIHHOTO
MIPOTEKAHHUSI POIECCOB.

5. Pemienue TMNOBBIX 3a1a4.

.Tema 5. Xumunuyeckasi KHHETHKa M XHMHYECKOe paBHOBecHe (IMPaKTHYeECKoOe
3aHsTHE).

Bompocer k Teme.

1. 3aBUCUMOCTb CKOPOCTH XUMHYECKOUN pEaKIIMKU OT KOHLIEHTPAIUH.

2. 3aBUCUMOCTb CKOPOCTH XUMHYECKOUN peaKIMi OT TEMIIEPATYPHI.

3. Xummnueckoe paBHoBecre. KoHCTaHTa XUMUYECKOTO PaBHOBECHS.

4. CMeleHne XMMUYECKOTO PAaBHOBECHSI.

5. Pertenre TUIOBBIX 3a71a4.



Munucrepcro o0pa3oBanus u Hayku Poccuiickoit @exneparun

o o Dopma
YIIbSHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCLHUILINHE

Tema 6. Teopuum pacrBopoB. Cnoco0bl BbIpa:keHHs] KOHIEHTPALMM PacTBOPOB

(mpakTHYecKoe 3aHATHE).

Bomnpocsr k Teme.
1. CriocoObI BeIpaKeHHSI KOHIICHTPAIIUHN PacTBOPOB. Perienne TUIoBbIX 3a1ay.
2. Tepmommaamuka miporiecca pactsopenus. Teopus Kadmykosa - Menneneesa. [Ipasuiio

a3 Dasuca.

3. 3akonsl ['enpu, lansrona, CeueHona.
Tema 7. DaexkTpojuTH4YecKasi AUCCONMANMSA W THAPOJHM3 cojiell (MpaKkTHYecKoe

3aHATHE).

Bomnpocsr k Teme.

1. KoncranTa u cTeneHs Aucconyanum. 3akoH pa3dasienus OcTBanpa.

2. Bonopoanslii nokaszarens. Onpenenenue pH CUIBHBIX U Cl1a0bIX 3JEKTPOIUTOB.
3. T'uaponus colieid.

4. IIpon3BeaeHne paCTBOPUMOCTH.

5. Pemrenyie TUOBEIX 3a1a4.

Tema 8. DiekTpoXMMUYecKHe NMPOLECChL.(CEMUHAPCKOE 3aHATHE).
Bomnpocsr k Teme.

1. Onpenenenue u KIacCUPUKAIUSA IIIEKTPOXUMUIECKUX TPOIIECCOB.

2. MexaHu3M BO3HUKHOBEHHS AJIEKTPOJHOTO MOTEHIIMAIA.

3. Cra"naapTHBIN BOJAOPOAHBIN 3JIEKTPO M BOJAOPOIHAS IIKAJIa MOTEHIIMAJIOB.
4. YpaBaenue HepHcta 1 HanmpaBiieHHE OKUCIUTEILHO-BOCCTAHOBUTEIHLHOTO MPOIIECCa.
5. Perrenyie TUOBEIX 3a71a4.

Tema 9.Metaibl. Koppo3nonHblie nmpouecchl (CEMUHAPCKOE 3aHATHE).
Bomnpocsl k Teme:

1. XuMuueckas KOppo3usi METaJIOB.

2. DAEKTPOXUMHUYECKAS] KOPPO3USI METAILJIOB.

3. Atmocdepnas kopposus. Kopposust B rpyHTe.

4. Koppo3usi mpy HEPAaBHOMEPHOM a’dpaliui.

5. KonTtakTHas Koppo3susi.

6. MeToabl 3alUTHI OT KOPPO3HH.

JIABOPATOPHBIE PABOTDI, IPAKTUKYMbI

Ne Yacer | Tema, conep:xanme JleITeJIbHOCTD CTyIeHTa

ILII. JIA00OPATOPHBIX 3aHATUI

1 1 OHepreTuka XMMHYECKUX BrinosiHeHNE 3KCIEpUMEHTAIBLHON
IIPOLIECCOB. DHEPreTUKa 4acTH, aHAJIN3 PE3YIbTATOB,
XMMHMYECKUX IPOLECCOB oopMJIICHHE U 3alllUTa IPOTOKOJIA

2 1 PactBOpBI BellonHEeHNE SKCIIEPUMEHTAIBHON
PacTBOpBI 2IIEKTPOIUTOB. 4acTH, AaHAJIU3 PE3yNbTAaTOB,

oQopMIIEHHE U 3allluTa MPOTOKOJIA

3 2 JlucniepcHbI€ CUCTEMBL. BelnnonHeHNE SKCIIEPUMEHTAIIBHON
CrpoeHue u yCTOWUUBOCTD 4acTH, aHAJIN3 PE3YIbTATOB,
JUCIIEPCHBIX CUCTEM. odopMIIEHHE U 3aluTa IPOTOKOJIA
Komnnonansle pacTBOpHI.
[ToBEpXHOCTHO-aKTUBHBIE
BELIECTBA. DOMYJIbCHH.

4 1 DNEeKTPOXUMHYECKHE MTPOLECCHl | BrinonaHeHne skcnepuMeHTaabHON
Mertannsl. Koppo3noHHbIe 4acTH, AHAJIU3 PE3yNbTATOB,
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YacTH, aHAJIU3 PE3YyJIbTaTOB,
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1 XHUMHS METAJIOB.

BrinonHenue s3KkCepUMEHTAIBHOM
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0(hOopMIIEHHE U 3aIIUTa IPOTOKOJIA

1 MeTo1bl OUYMCTKH U BBLIACICHUS
OPraHUYEeCKUX COCTUHECHUM.

BrinonHeHne 3KCIEPUMEHTAIBHOM
YacTH, aHAJIN3 PE3yIbTaTOB,
0(hopMIIEHHE U 3aIIUTa IPOTOKOJIA

1 AJIKaHEL.
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1 CrupThl ¥ HEHOJIBL.

BrinosiHeHUE SKCIEPUMEHTAITBHOM
YacTH, aHAJIN3 PE3yJIbTaTOB,
0(OpPMIICHHE U 3aIlIUTa TPOTOKOJIA
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1 Anbaeruasl 1 KETOHBL.

BrinosiHeHUE SKCIEPUMEHTATIBHOMN
YacTH, aHAJIN3 PE3yJIbTaTOB,
0(OpMIICHHE U 3aIIUTa TPOTOKOJIA
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1 KapOoHOBBIE KUCTIOTHI M X
TIPOM3BOJIHBIC.

BrinmonHenue 3kcriepuMeHTanbHON
4acTH, aHAJIU3 Pe3y/bTaTOB,
0(OpPMIICHHE U 3aIIUTA TPOTOKOJIA
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1 AMUHEL.

BrinmonHenue 3kcriepuMeHTanbHON
4acTH, aHAJIU3 Pe3y/bTaTOB,
0(OpMIICHHE U 3aIIUTa TPOTOKOJIA

8.TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®@EPATOB

Jannbiit Bug paboThl He ipeaycMoTpeH YII.

9.IIEPEYHEHbB BOITPOCOB K 3AYETY

prnepnble 80NPOCHL K IK3AMEHY nO oﬁmeﬁ xumuu
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OcHoBHBIE KJacchl HEOPraHMYecKuX coenuHeHui. Okcuapl U ocHoBaHMs. [IpuHIMIIBI
KJIaccu(pUKaIK, XMMAYECKHE CBOWCTBA U CIIOCOOBI TOTydeHHsI. B3auMOCBS3b CTPYKTYpHI
OKCHUJIOB OT BJICHTHOCTH 3JIEMEHTOB U UX PACIIOJI0KEHHUE B IEPHOIUUECKON CUCTEME.
OcCHOBHbBIE 3aKOHBI M MOHSTHS XMMHM (3aKOH COXpPaHEHMsI MacChl M SHEPrUM, 3aKOH
IIOCTOSIHCTBA COCTaBa U KPaTHBIX OTHOLIEHMI, 3aKOH 3KBHUBAJIEHTOB). MoJb - KoJIM4ecTBa
BEIIECTBA. 3aKOH ABarajpo U ero CjiaeiCTBUS.

Kucnorst u conu. [lpuHumnsl kinaccuduxanuu. XUMHUYECKHE CBOWCTBA U CHOCOOBI
MTOJTY4YEHUS COJIEH.

ATtomHO-MouiekynsipHOe ydyeHue. Teopust Pesepdopna, e€ HoCTOMHCTBA M HEIOCTATKH.
KBantoBas teopus aroma H. bopa, 0OCHOBHBIE NTOJIOKEHHS, JOCTOMHCTBA U HEJAOCTATKH.
[IpuHIMIBI 3aM10JIHEHUS! aTOMHBIX OpOUTasei.

[Tepuonnueckuii 3aK0H U niepuoauyeckas cucrema 3neMeHToB .M. MenneneeBa. cropust
U ATalbl CO3/1aHuUS.

[TapameTpsl aToMa U EPUOJUYHOCTD UX U3MEHEHHUS B Mpeeax CUCTEMbI DJIEMEHTOB.
3aKOH COXpaHEHMs] MacChl U DHEPIUM, €ro 3HAa4eHHE B XUMHUYECKHX pacueTax. 3aKoH
MOCTOSIHCTBA COCTaBa U KPaTHBIX OTHOIIEHHH.

3aKoH ABOTaJpo U €ro CIEICTBUS. 3aKOH YKBHBAJICHTOB.

XuMuYecKasi CBA3b U CTPOCHUE MOJIEKYJ. MeTo BaJ€eHTHBIX CBSI3€H, €ro JOCTOMHCTBA U
HEJOCTaTKH.

Mertona MoJeKyIISIpHBIX opOuTanei. Ero 1ocTonHCTBa M HETOCTATKH.

KoBanentHas cBsi3b. MexaHU3MbI 00pa30BaHUsI XUMHUYECKOM CBSI3H.

I'mOpumuzanmuss  aromMHbIX opOurtanmeid. Tumbl THOpuaM3anuu. IIpocTpaHCTBEHHOE
PacIoyIoKeHne THOPUTHBIX aTOMHBIX OpOUTasIEH.

HNonHas cB3b.

Merannnueckas CBA3b.

MexmonekynsgpHoe BzauMoelcteue. [Ipupona Ban-nep-BaanbcoBbix cui.

ArperatHoe COCTOSIHUE BEILIECTBA.

XHUMHUYECKOE CTPOEHUE TBEPAOIO Tea.

Amop@dHOoe cocTosiHHIE BELIeCTBa.

Kpucrannsl. Kpucraminueckue pemeTky, TUINbl KPUCTANIMYECKUX PELIETOK, CTPOCHHE.
Peanbubie kpucTaiibl, AePEKThl KPUCTATIMUYECKON PELIETKY.

[lepBbiii 3akoH TepmoauHamuku llonstue sHTanbnus. [IpuHUMIBI pacyeTa >HTAIBINHU
MIPUMEHUTEIBHO K XUMUYECKUM CUCTEMAM.

Bropoit 3akon TepmoauHamuku. Ilonarue sHTponusa. IlpuHuHMNBI pacyera 3TOrO
TEPMOAMHAMUYECKOTO NTapamMeTpa MIPUMEHUTEIBbHO K XUMUYECKUM CUCTEMAM.

CBoOonHas sHeprusi ['nb6ca, kak KpUTEpU OLIEHKH BO3MOXHOCTH CaMOIPOU3BOJILHOTO
MPOTEKAHUSI XUMUYECKUX IIPOLIECCOB.

3aKOH JEMCTBYIOIIMX MAacC. 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOM peakuuud OT
KOHLIEHTPALIMU U IPUPObI PEATUPYIOIIMNX BEIIECTB.

Oueprus aktuBaiuu. [ToHaTue akTuBUpoBaHHBIN KoMIUIeke. 3akoH Baut-I'ogpda. Karanus.
Xumnueckoe paBHoBecue. [Ipunnun Jle-IllaTtense. KoHcTanTa paBHOBECHS KaK KpUTEpU
OILICHKH OJJHOCTOPOHHETO NPOTEKaHHsI XMMUYECKOT 0 ITpOLECCa.

OOmast teopusi pacTtBopoB U pactBopuTeneil. CrnocoObl BBIpaKEHUS KOHLEHTpAIMU
pactBopoB. IloHATHE pacTBOpUMOCTb. PacTBOPHMOCTB I'a30B B XKMIKOCTAX, 3aKOH ['eHpH.
B3aumHas pacTBOPUMOCTB JKUJIKOCTEH, IOHATHE KOHCTAHTHI PACIIPEIEICHHUS.

Huddysus u ocmoc. 3akon Bant-T'odda.

Temrieparypbl KMIIEHHS U 3aMEP3aHus] paCcTBOPOB U pacTBoputelieit. I 1epBbiit 1 BTOpoy 3aKkoH Payiis.
OCHOBHBIE TNPHUHLUIBI KJIACCH(PUKALUU pacTBOpUTesel (MOJAPHOCTh, HMOHU3HPYIOIIAs
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CIIOCOOHOCTH, KUCIIOTHOCTD | T.]1.).

Teopus 31eKTPOIUTHUECKOMN AUCCOLIUALIMH.

Kucnorsl 1 OCHOBaHMS C TOYKM 3PEHHUSI TEOPUHU DIEKTPOJUTHUECKOM JMCCOLMALUU
Appennyca, reopun bpencrena u Jloypu, anekTpoHHoM Teopun JIprouca.

CunbHBIC U CITa0BIe AIEKTPOJIUTHL. JIMHAMHYECKOE paBHOBECHE B PACTBOpAX.

Kaxymascs u a¢pdexrnBras konuentpanus. [loHsTHE aKTHBHOCTH.

HonHble peakuuu B pacTBOpax.

[IpounsBeneHne pacTBOPUMOCTH.

NonHoe npounsBeieHue BOJIbl, BOJOPOIHBIN MOKA3aTeNb.

I'maponus coiei.

Bbydepnoe aeiictBue. bydepHbie pacTBOpHI.

KommnnekcHeie coennnenus. OOmiast xapakrepucTtuka. [loHaTne koopaAMHaMOHHAS CBSI3b.
Teopust KOMIUIEKCHBIX coeuHeHN A. Beprepa.

[IpocTpaHCcTBEHHOE CTPOCHHE U N30MEPUS KOMIUIEKCHBIX COEMHEHUH.

Metoa BajeHTHEIX CBA3EH B OMMCAHUH KOMIUIEKCHEIX COEIUHEHU.

OO0111e NOHATHS O TUCHIEPCHBIX CUCTEMAX.

Knaccudukanus 1ucrepcHbIX CUCTEM.

CrocoOb1 00pa3oBaHUs U YCTOWIMBOCTH JUCTICPCHBIX CUCTEM.

30J11, T€IU, CTYIHH.

[omyyenne korTonHBIX pacTBOpoB CIPYKTYpa KOJUIOM/IHOM YacTULIbL. MULIEIUIIPHOE CTPOEHHUE 30J1EH.
HcxonHbpie TOHATHS 00 YCTOMYMBOCTH JUCTIEPCHBIX CUCTEM. DHEprus BaH-nep-BaaabCOBBIX
B3aUMOJICHCTBUH.

OnekTponuTHasa koarymsuus. [lentuzanus. Kunetnka nporecca Koaryssiuu.
[ToBEpXHOCTHO-aKTHBHBIE BEIIECTBA M UX BIUSHUE HA JUCIIEPCHBIE CUCTEMBI.

A»p030J1, OPOIIIKH, CycrieH3uH, nieHsl. [Ipumenenue [TAB.

OMyIbCUU: TPOOJIEMBI YCTOMYMBOCTH. THIT SMYJIbCHH.

OMynbraTopbl: UX J€HCTBUE U TUIIBI.

ComoOunnu3anust (KOJJIOUIHOE PacTBOPEHHE).

OKnCIMTENTBHO-BOCCTAHOBUTENBHBIE IPOLIecchl. CTENeHb OKUCIICHHS M CTPOSHUE aTOMa SJIEMEHTA.
Knaccudukanus oKuciIuTeaIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

CriocoObl paccTaHOBKH KOA(PGHUIIUEHTOB B OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKIUAX.
MeTo bl 37eKTPOHHOTO OallaHCca M HOHHO-3JIEKTPOHHBIH.

DNEKTPOAHBIN MOTEHUMAT U PAJT HAIIPSHKEHUST METaJUIOB.

CraHzapTHBIN U peabHbI 3JE€KTPOAHBINA oTeHMal. Y paBHeHnne HepHcera.

@akTOoph! BIUAIOIIME HA IPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
XHUMHUYECKUE UCTOUYHUKH TOKA. ['albBaHUUECKHE 3JIEMEHTHI.

[Ipoueccel, mpoucxoAsiine Npy 3apsa/IKe U pa3psIKe CBUHIOBOIO aKKyMYJISITOpA.
OnexTpoaun3. 3aKOHbI DJIEKTPOJIN3A.

Oo6mue cBoiicTBa MeTaioB. MeTtannndeckas CBSI3b.

Koppo3sus. Buaps! koppo3un. Kopposust MeTanmnoB u criocoObl 0OpsObI ¢ HEll.

Bonopoa. MecTo B ieproiyecKoii CUCTEME XMMUAYECKUX ATIEMEHTOB. XUMuUecKHe CBoMCTBa. [ lomyuenue.
CoeauHeHus BOAOPOa: BOJA U IEPOKCUA BOAOPOA.

I"anorensr. O6mas xapakrepucTika. XuMuueckue ceoictaa. [lomydenue.

CoeuHeHns rajoreHoB: raJlor€HOBOIOPO/IbL; KUCIOPOJOCOAEP KAIINE COEANHEHNSI TAJIOT€HOB.
Ioarpynma kucnoposa. O6mas xapakrepructuka. Ou3nyeckre 1 XMMudeckue cBoiictsa. [lomyueHue.
O30H. ®u3nueckre U XuMuueckue cpoiictaa. [lomyuenue.

Cepa. ®usnueckue cBoiicrsa. Ammotponus. [lonyuenue.

Cepa. Haxoxaenue B npupojie. Xumuueckue cBoiictra. [Ipumenenue.
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CepoBogopo. [lonyuenne. duznueckue u xumudeckue cBoictBa. Cyabdub.

Oxkcunpl cepbl. Pusznueckre U XuMuueckue cBoictna. [lomyuenue.

Cepnas xucinota. [lonyuenue u cBoiicTsa.

[Moarpymnma azora. O6mas xapakrepuctika. A3oT. PU3n4ecKre 1 XUMHIECKHE CBOICTBA.
Ammuak. Conu aMMOHHUSL.

HeconeoOpa3yromiie OKCHabI a30Ta.

A3OTUCTBIN U a30THBIN aHrUAPUAbL. A30THCTask KUCIOTA.

AzotHas kucnora. [Tonyuenue. ColicTBa. PaznoxeHne HUTPaTOB.

®dochop. Amnorporus. [Toayuenne. XuMuueckue CBOMCTBA.

Coenmunenus pochopa: pochun, okcua pochopa (1), okcua docdopa (V).

dochopHbIE KUCTOTHI.

[Moarpynma yriepoaa. OOmias xapakTepucTuka. AJIOTPOIIHS.

XHWMHUYECKUE CBOMCTBA yriepoa. YTOIbHAs KUCIIOTA U €€ COJIU.

Okcupsl yriaepoaa.

Kpemnuii. Pacnpoctpanenue B npuponae. Aimnorponus. [lonydenue. CoiicTsa.
CoenuHeHus KpeMHHUS: CHUJIaH, OKCHJT KDEMHHSI, KDEMHHUEBBIE KUCIIOTHI.

I'epmanuii, 0710BO, CBUHEIL.

Amomunnii. [Tomyuenune. CBoiicTBa.

CoenuHeHus alfOMUHUS: OKCHUJI, TUAPOKCHU, TUIPHU/.

[enounsie metautbl. O0mas xapakrepuctuka. [lomydenne. CBoiicTBa.

CoenuHeHns MEN0YHbIX METAJUIOB.

[lemouno - 3emenbHbIe MeTaiuTbl. OOmas xapakrepuctuka. [lomyaenue. CBoricTBa.
CoenuHeHns MEN0YHO - 3€MENIbHBIX METAJIOB.

[Moarpynma meau. O0mas xapakrepuctuka. [lomydaenne. CBoiicTBa.

CoenrHeHUs OJIHO- U JBYXBAJIECHTHOU MEH.

Cepebpo u ero coequHeHMs. 30JI0TO U €r0 COSIUHEHUSI.

[Noarpynma mpmka. O6rmast xapaktepuctuka. Lpmk. [omydenue, cBoicTBa, coemvHeHus IMHKA. Kaamuid.
Ptytb. CoennHeHust 04HO- U ABYXBAJICHTHOM PTYTH.

[Toarpynma xpoma. O6mas xapakrepuctrka. [logydeHue u cBoiicTBa Xpoma.

CoenuHeHus JBYX- U TPEXBAJIEHTHOTO XpOMa.

CoenuHeHns YyeThlpex- U MIECTUBAIEHTHOTO XpoMa.

[onrpyrnma maprantiia. O0ue cBoicTBa A1eMeHTOB. [ lonmyuenrie MeTanoB. XUMHUYECKHE CBOMCTBA.
CoenuHeHus 1ByX- U TPEXBAJICHTHOTO MapraHia.

CoeanHeHus Maprasia, TEXHEI s U PEHHs ¢ BaJICHTHOCTHIO 1V.

CoenuHenus cemuBanieHTHOro Mmapranua. Conu Maprasua.

Bocbmas rpynma moGounas moarpynmna. OOmiasi xapakrepuctuka. Iloarpymnma sxemnesa.
[TonyyeHue u XUMHYECKHE CBOMCTBA, aJUIOTPOIIHUS Kee3a.

CoenuHeHus IBYXBaJIEHTHOTO JKelle3a.

CoenuHeHus TPEXBAJIEHTHOIO JKeJe3a.

Crpoenue oprannyeckux BeniecTB. Teopust xumudeckoro crpoenus A.M. bytneposa.
KBaHTOBO-MEXaHMUECKHE TMPEACTaBICHUS M SJIEKTPOHHOE CTPOECHHUE aToMa yriepoja.
BanenTtHoCTb.

B3anMHOe BIMsSIHME aTOMOB B MOJIEKYJaX OPraHUYECKUX COeIMHEHHM. MHAYKTUBHBIN U
Me30MepHBIN 2(PPEKTHI.

Knaccudukarus opranndeckux coeanHeHuil. OCHOBHbIE KJIacCHU(UKAIMOHHBIE TIPU3HAKH:
CKeJeT MOJIEKYIIbI, HaJMuue KPaTHBIX CBsi3ed M (YHKIHMOHAIBHBIX Tpymil. [omonoru u
TOMOJIOTUYECKHM Pl

Bunsl nzomepun. CTpykTypHas v NpoCTpaHCTBEHHAs n3oMepus. [IoHsATHE O XUPATIbHOCTH.
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OO0mue TPUHIMUIBI COBPEMEHHOM MEXAyHApOJHOW HOMEHKIATYphl OPraHMYeCKHX
coenuHenuit (MIOITAK).

Knaccudukanus opranudeckux peaknuid. CXeMbl OpraHUYEeCKHX peakmwii. ['oMo- u
TeTePOJIMTUYCCKUI THUI pa3pbiBa CBs3U. Pamukaibl, 31MeKTpOPHIbI W HYKICO(HIBI.
OkucIlieHre U BOCCTAHOBJICHHUE B OPraHUYECKON XHUMUHU.

AnkaHpl (IpenesbHbIE YIIIEBOAOPOAbI). DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE.
Howmenknatypa u nzomepust. ®uzndeckue cBorictBa. CriocoObI MOITydSHHS.

Ankanel  (mpenenbHblE  yIJIEBOJOpPOAbI).  XHUMHUYEcKHe  cBoicTBa.  OTAENbHBIE
MpeACTaBUTENH.

AnkeHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE, HOMEHKJATypa, H30Mepus.
®usnyeckue cBoicTBa. [lonyueHne alkeHOoB.

Ankenbl. Xumuueckue cBorcTBa. Peakuuum npucoenunenus. IIpaBmio MapkoBHHKOBA.
KauectBennsie peakuuu. OTaenbHbIE MPEICTABUTEIH.

AJNKHHBI. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHME ANKMHOB. M30mepus. [lomyuenue.
AnKUHBI. XUMUYECKHE CBOMCTBA aTKUHOB. AlleTUiIeHU 1bl. OTIeTbHbBIC PEICTABUTENH.
Anxaguensl. Homenknatypa u wusomepusa. Knaccuduxamus. ComnpsbKeHHbIE TUEHBL
[Tonyyenue n xumuueckue cBoiictBa. Peaknnu 1,2- n 1,4-npucoenunenne. Ilpupoansiii u
CUHTETUYECKHI KaydyK.

["asorennpon3BoIHBIE IPEAETBHBIX YIIIEBOIOPOA0B. CTpOEeHNE, HOMEHKIIATYPA, N30MEPHSL.
[Tonydyenune u xumuueckue cBoiictBa. OTAENbHBIE MPEICTABUTEIIH.

ApeHbl. DIEKTpOHHOE W MPOCTPAHCTBEHHOE CTpPOCHHE OeH30j7a. ApPOMATHYHOCTb.
[IpousBoubie 6en30ua. [lorydeHne u mpuMeHEHHE.

ApeHnbl. XuMu4eckue cBoiicTBa. OTaeNbHbIE NMPEACTAaBUTENN. BiusiHue 3amecTuTeneil Ha
HaIpaBJIeHHE AIEKTPOPIILHOTO 3aMelIeHNs B OEH30JIbHOM KOJIBIIE.

Cmuptel.  Knmaccudukanus. IlpenenbHple  omHoaTOMHBIE CcnupThl. HomeHkmarypa.
N3omepus. duznueckue cpoiictBa. [lomyuenue.

[IpenenbHbIe 0JHOATOMHBIC CITUPTHI. XUMHYECKHE CBOMCTBA. [IpocThie adupel. OTneabHbIC
MPEACTABUTENH.

Tuonbr (THoctmpThl). HoMmenknarypa. [lomyuenune. ®dusnyeckue cBOMCTBA. XUMHUYECKHE
CBOWCTBA.

®enoutbl. Knaccudukamusa. Ctpoenue. @usndeckue coiictsa. [lomydenue.

@®eHonbl. B3zauMHoe BiHMsSHHME aTOMOB B Mousiekyne ¢eHosa. XHUMHUYECKHE CBOMCTBA.
OtnenbHbIe peacTaBuTeny. @eHoaoGpopmManbaeruHble CMOJIBI.

KapOoHunbHble CcOeqUHEHHMS — albAETUAbl M KETOHBL V3oMmepusi, HOMEHKIATypa.
®usnyeckue coiicta. [lonyuenue.

Anbrerunbl U KeToHbsl. KapOoHHMIIbHAs Tpymma, ee 0COOCHHOCTH. XHMMHUYECKHE CBONCTBA
aNbJIerHI0B U KeTOHOB. KauecTBeHHbIE peakly Ha KapOOHWIbHYIO rpymmy. OTAenbHbIe
MPEACTABUTENH.

Kap6onoBeie kucnotel. Knaccudukarnus. IlpenenbHble OJHOOCHOBHBIE KapOOHOBBIE
kucnotel. Homenknarypa. Uzomepus. @uznueckue cBoiictBa. CriocoObl MOTydeHUs.
[IpenenbHBIE 0THOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. DJIEKTPOHHOE CTpOeHUE. XUMUUYECKUE
CBOMCTBa (KHCIOTHBIE CBOMCTBA, peaKlUU HYKIeO(UIHHOTO 3aMEeIICHUS).
OyHKIMOHATBHBIE TPOM3BOIHBIE KAPOOHOBBIX KUCIOT. ["anoreHaHTuapuIbl. AHTHIIPHUIBIL.
OyHKIMOHATBHBIE TTPOU3BOAHBIE KAPOOHOBBIX KUCIOT. CloKHBIE Y(HUPBI. AMUIBI.

Awmunsbl. Knaccudukanusa. Homenkiarypa. CriocoObl omydeHusl.

AmuHBI. XUMUYECKHE CBOWCTBA (OCHOBHBIC CBOMCTBA, KUCIOTHBIE CBOMCTBA).

Awmunbl. Peakium ¢ a30TUCTOM KUCIOTOHN (TIepBUYHBIC anudaTHUYeCKUe aMUHBI, TIEPBUYHbBIE
apoMaTH4eCcKHe aMHUHbI, BTOPUYHBIC anu(aTHIeCKUE U apOMAaTUYECKUE aMUHBI, TPETUIHBIE
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145.

146.

147.
148.
149.
150.
151.

152.
153.
154.

apoOMaTHYECKUE TPETUYHBIE ATU(PATHIECKIUE aMUHBI).

Awmunbl. Peaknun oxucieHus. DIEKTpOPHUIbHOE 3aMEIIeHHe B apOMAaTUYECKUX aMUHaX.
OTtnenbHBIE IPEICTABUTENH.

Bricokomonexymsipasie coenuHenus. Kinaccudukanus u HomeHkinatypa. OTIMYHTENbHbIE
ocoberrocTd BMC. ®u3nveckrne COCTOSIHUS MOJIMMEPOB.

Mertonp! crHTE3a BBICOKOMOJIEKYJIAPHBIX coequHeHui. [lonmmepusanus.

Meronp! crHTE3a BBICOKOMOJIEKYISIPHBIX cOeMHEeHN. [lonkonaeHcanus.

XHWMHUYECKUE IPEBPALLECHUS IOJUMEPOB.

OtnenbHble npencraButen BMC u ux npumenenue.

[Ipupoausie ucTouHuUKH yriaeBojopojaoB. Hedts. IlpombiineHHas mnepepaboTKa.
Pextuduxanus negru.

[IpupoaHble HCTOYHUKH YTIeBOA0POA0B. KpekuHr u pudopMHUHT HEPTENTPOLYKTOB.
[IpupoaHble HCTOYHUKH YTIeBOA0POA0B. [IprupoaHbIil U MOmyTHBINA HEPTAHBIE ra3bl.
[IpuponHbIe HCTOYHUKH YTiIeBO10poA0B. KaMeHHbIl yrosb. KokcoBanue.

10.CAMOCTOSATEJBHASA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHMs, YCIOBHUS U MOPSAJOK OpPraHU3ALUU CAMOCTOSITENIbHOW PabOThI

o0yJaromuxcsi ¢ yauetoM (GopMbl 00ydeHHUsT OTIPENESIIOTCS B COOTBETCTBUU C «[losokeHnem 00
OpraHu3allii CaMOCTOSITEIHLHON pPadOThl OOYJAIOMIMXCS», YTBEPKJACHHBIM YUYEHBIM COBETOM
yual'y.

®dopma 00ydeHUst — oyHas.

dopma
Bua camocrositesibHOM padoThI KOHTPOJIS
(npopabomka yuebnoeo mamepuana, | Oobem | (nposepra
Ha3zBanmue pa3iesioB u TeM | peuieHue 3a0a4, peghepam, 00K1ao, B peuienus
KOHMPOAbHASL paboma, no020mosKa Kk | dacax 3a0ay,
coaue 3auema, IK3ameHa u op.) pechepama u
Ip.)
1. OOGmas xumus [IpopaboTka yuebHOTO MaTepuana ¢ 10 TECTHPOBaHHE,
UCIIO0JIb30BAHUEM PECYPCOB YUEOHO- JK3aMEH

MCTOIHUYCCKOI'O 1 I/IH(I)OpMaI_II/IOHHOFO
oOecrnieyeHus JUCHUIIIIMHBI,
IToaroroBka k TECCTUPOBAHUIO;
IloaroToBka k ciade sK3aMeHa

2. Dusnueckas, ITpopaboTka yue6HOTO MaTepHana ¢ 5 TECTHPOBAHHE,
KOJUIOUJHAS U UCIIOJIb30BAHUEM PECYPCOB yueOHO- 9K3aMEH
aHaJTMTHYeCKast METOJMYECKOT0 U HH()OPMAITHOHHOTO
XUMHUSL. o0ecrnieyeHHs JUCLUIUINHBL,

[ToaroToBka K TECTUPOBAHUIO;
[ToaroToBka K caayue 9K3aMeHa

3. Heoprannueckas [IpopaboTka yyeOHOTO MaTepuaa c 5 TECTUPOBAHHE,

XUMUSL. UCII0JIb30BAHUEM PECYPCOB yueOHO- YCTHBIH
METOINYECKOTO U MH(POPMAITMOHHOTO OIIpoc,

oOecreueHust JUCITUITIINHBI, OK3aMCH
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[ToaroToBka K TECTUPOBAHUIO;
IloaroroBka K cmade sK3aMeHa
4. Oprannueckas xumud. | IIpopaboTka yueOHOro MaTepuana c 34 TECTHPOBaHHE,
MCII0JIb30BaHUEM PECYPCOB yueOHO- YCTHBIH
METOINYECKOTO U MH(POPMAITMOHHOTO OIIpoc,
oOecrieyeHus1 TUCLIUILIMHEL, 9K3aMCH
[ToaroToBka K TECTUPOBAHUIO;
IToaroToBKa K cjade pK3aMeHa
Hroro 54

11.YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHNE
JUCHUILINHDBI

Cnucok peKOMEHAYEMOH JIUTEPATYPHI

OCHOBHasl:
1.I'muaka H.JI. O6mas xumus, M.: Uaterpan-Ilpecc, 2005. — 723 c.
2.Koposun H.B. O6mas xumus. M.: Beicias mik., 2000.

3.I'muaka H.JI. 3agaun u ynpaxkaenus no oomeit xumuu/Ilon pen. B.A.Pabunosuua, X.M.
Py6unoit. 26-¢ m3a. JI.: Xumust, 1988.

4.Apremenko A. 1. Oprannyeckas xumus: Y4eOHUK sl By30B / ApTeMEHKO AJICKCaHIp
NBanoBuu. - B nep. - M. : Beiciias mikona, 2002

JAOMOJIHUTEIbHAS:

1.I'yzeit JI.C., Ky3nenoB B.H., I'yzeit A.C.. O6mas xumus. M.: U31-Bo Mock. yH-Ta.1999.
2.ITaBnoB H.H. O6mas u Heopranuueckast xumusi. M.: poda, 2002.

3.HekpacoB b.B. YueOnuk o6mei xumuu. M.: Xumus. 1981.

4.Tpetbsako F0./1. (pen.) Heopranuueckas xumust. T.1. M.: Academia, 2004.

5. Xayckpodt K., Koncrebn D. CoBpemeHnHblit Kype obiieit xumuu. M.: Mup, 2002.
6.VYraii S.A..Ob6mas xumus: Yued. 2-e usf., nepepad. u gon. M.: Beicm. mk., 1987.
7.Tepueii A. CoBpeMeHHas oprannueckas xumus. M.: Mup, 1981, 1. 1,2.

8.bepesun b./1., bepe3un 1.b. Kypc coBpeMmennoi opranundeckoit xumuu. M.: BII, 2001.
9.HecmesinoB A.H., HecmesinoB H.A. Hauana oprannueckoid xumuu. M.: Xumus, 1970,

10.Caiikc I1. Mexanu3Msl peakuuii B opranndeckoi xumuu. M.: Xumus, 1991.

y4eOHO-MeTOAuYeCcKas:

1.Enukees O.111., Enukeesa JI.®., Muxeesa JI.A., bpeiackux I'.T. PykoBoacTBo [uist mpoBeneHus
71a00paTOPHBIX PadOT MO XUMUHN. — YibsHoBck: Yul'Y, 2015. - 30 c.

2. Enuxeena JI.®., Muxeea JI.A., bpeickux I'.T. MeToauueckoe nmocobue K 1ab0paTopHbIM
3aHATUSM 110 OPraHUYECKOW XUMUH. - YIIbgHOBCK: Y'Y, 2015. - 52 c.
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0) mporpaMMHoOe odecrieueHHe
1.Microsoft Office
2.0C Windows Professional
3.Anturmaruar BY3

B) IlpodeccuonasibHbie 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1.IPRbo0KS [DneKTpoHHBIH pecypc]: 2IeKTPOHHO-OMOIHOTeUHAs CHCTeMa / TPyIIa
koMmnanuit A [1lu Op Menua . - DnektpoH. naH. - Capatos , [2019]. - Pexum nocryna:
http://www.iprbookshop.ru.

2.IOPAMT [DnextpoHHEI pecypc] |: ameKTpoHHO-0nbIHoTeHas cuctema / OO0
OnekrponHoe u3natenbctBo TOPAUT. - Dnektpon. nan. — Mocksa , [2019]. - Pexxum
noctyna: https://www.biblio-online.ru.

3.KoHCYJAbTAHT CTyJeHTA [ DJIEKTPOHHBINA pecypc]: MEKTPOHHO-O0NOIMoTeYHas cuctema /
00O IlonuTexpecypc. - DneKTpoH. naH. — Mockaa, [2019]. - Pexxum moctyna:
http://www.studentlibrary.ru/pages/catalogue.html.

4.KoncyabranTlliioc [ DnekTpoHHBIN pecypc]: cripaBovHas mpaBoBas cuctema. /Kommanus
«Koncynbrant [lntoc» - DnektpoH. nas. - Mocksa : KoncynbrantlItoc, [2019].

5.ba3a JaHHBIX NEPHOAMYECKUX U3TaHUN [ DJIEKTPOHHBIN pecypc] : IEKTPOHHBIE
xypHaiel / OO0 UBUC. - Dnekrpon. aaH. - Mocksa, [2019]. - Pexxum mgocryma:
https://dlib.eastview.com/browse/udb/12.

6.HanuoHabHasl 3JIEKTPOHHAsI O0M0/IMOTEeKA [ DIEKTPOHHBINA pecypc]: JIeKTPOHHAs
OoubnmoTeka. - DIeKTpoH. 1aH. — Mockga, [2019]. - Pexxum moctyna: https://H36.pd.

7.2nexkTpoHHas 6mdanoreka guccepranuii PI'b [DnexkTpoHHbIN pecypc]: 35eKTpoHHas
oubnuoreka / ®I'BY PI'b. - Dnekrpon. nan. — Mockga, [2019]. - Pexxum nocryma:
https://dvs.rsl.ru.

DenepaabHbie HHPOPMAITMOHHO-00pa30BaTeIbHbIE OPTAJIBI:

I.HH(bOpMaHHOHHaH cuctema EjqpHOe OKHO JO0CTVyIIa K O6D&30B8.T6JIBHBIM peCcypcam. Pexum
nocryna: http://window.edu.ru

2.®enepanbHbIi mopran Poccuiickoe oOpa3oBanue. Pexxum nocryna: http://www.edu.ru

Oopa3oBartesbHbIe pecypebl Yal'y:

1.Onexrponnas oubnnorexka Ynl'Y. Pexxum nocryma : http:/lib.ulsu.ru/MegaPro/Web

2.06pa3oBatenbHblii nopran Yal'yY. Pexxum nocryna : http://edu.ulsu.ru

CorJacoBano:

3am.gau. YUTuT A.B. KioukoBa /
12.06.19



http://www.iprbookshop.ru/
https://www.biblio-online.ru/
http://www.studentlibrary.ru/pages/catalogue.html
http://www.studentlibrary.ru/pages/catalogue.html
http://www.studentlibrary.ru/pages/catalogue.html
https://нэб.рф/
https://dvs.rsl.ru/
https://dvs.rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web
http://edu.ulsu.ru/

Munucrepcro o0pa3oBanus u Hayku Poccuiickoit @exneparun

o o Dopma
YIIbSHOBCKUI rOCY1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpaMma 1o JUCLHUILINHE

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Aynutopuu Ui NPOBEAEHUS JEKIUNH U CEMHUHAPCKUX 3aHATHI M JIabOpaTOpPHBIX padoT,
IUIE  TIPOBEICHUS TEKYIIEro KOHTPOJS H MPOMEKYTOYHOW aTTEeCTalliH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYIbTAIIUH.

AynuTopur yYKOMIUIEKTOBaHbl CIIELMAIM3UPOBAHHOW MeOeNblo, Y4eOHOW JTOCKOM.
Aymutopun A TIPOBEACHUS JIEKIUH 00OpYJIOBAaHBI MYITBTUMEAUHHBIM OOOPYHAOBaHUEM IS
MpeloCTaBIeHNs HHPOopMaIuK 60161101 ayauTopuu. [lomenienus st caMoCTOSTENbHOM paboThI
OCHAIIIEHBI KOMIBIOTEPHON TEXHHKOW C BO3MOKHOCTBIO TOAKIIOYCHHS K ceTH «VHTepHeT» u
obecrieueHrneM JIOCTYIa K SJIEKTPOHHON WH(OPMAIIMOHHO-00pa30BaTEIBHON Cpeie, SIEKTPOHHO-
OUOIMOTEYHON CHUCTEME.

13.CIIEIMAJIBHBIE YCJIOBUSA JJIS1 OBYYAIOIIUXCA C OT'PAHUYEHHBIMUA
BO3MOXHOCTAMMHA 310POBbS

B cnydae HEOOXOQMMOCTH, OOYYalONIMMCS W3 YHCIA JIMI[ C OrPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JI0pOBbsSI (110 3asBJICHHUI0 OOYyYaroIIerocs) MOTYT TMpearaThCsl OIHHU W3
CIICAYIONIMX BAPUAHTOB BOCHPUATHS HWHGOPMAIMM C y4ETOM HMX HWHAWBUIYATbHBIX
MCUX0(U3HIECKIX 0COOCHHOCTEH:

— JIJIS JIUI] C HAPYIICHUSIMU 3PCHUS: B IIEYaTHOW (opMe yBeIHUEHHBIM mpudTom; B hopme
ANIEKTPOHHOTO JOKyMeHTa; B Qopme ayauodaiia (mepeBoa y4eOHBIX MaTepHAIOB B
aynuodopmar); B rmedaTHOW ¢opme Ha s3bike bpaiinsi; MHIMBHIyalbHBIC KOHCYJIBTAIlMH C
MPUBJIICYCHUEM TU(IIOCYPIOTIEPEBOTUNKA; UHINBUAYAIbHBIC 3a]]aHUsI U KOHCYJIbTAINH,

— JIJIs1 JIUI] C HAPYIICHUSIMH CIIyXa: B TIeUaTHOH GopMme; B popMe dIIEKTPOHHOTO TOKYMEHTA;
BUJCOMATEpUAIIBI C CyYOTUTpPAaMHU; WHAMBHIYyalbHbIC KOHCYJIbTAlMU C NPUBJICUYCHHEM
CYpJIOTICPEBOIUMKA; MHIUBUAYAIbHBIC 3aaHUsI U KOHCYJIbTAIUH;

— JUTsI JTWIL C HAPYIICHUSIMU OTIOPHO-IBUTATEIILHOTO allliapaTa: B reyaTHoi hopme; B popme
AIIEKTPOHHOTO JJOKYMEHTa; B popMe ayaunodaiina; MHAUBHUIyaTbHbIC 3a/1aHUS U KOHCYIbTAIUH.

Pa3zpadorunk CT. mpenoaaBarelib Enuxeena JI.®.
(noonucw) (OondcHocmy) (OPHO)
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