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MunucrepctBo oOpazoBanus U Hayku Poccuiickoii deaepaunn

. o Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma no JUCHHUIUINHE XUMHS

1. IIEJIA 1 3AIAYA OCBOEHUSI TUCIUTIIMHBI

Ilesn ocBoeHust AMCHMILVINHBL: J(McIUIIMHA « XUMUSDY UMEET 1eblo0 (popMupoBaHue y
CTYJACHTOB OCHOBHBIX TIOHSATHHA TEOPETHUECKOW XUMHH, HEOOXOAMMBIX JUIS H3yYCHHS
oOIIeHayYHbIX U CHELUANbHBIX JAUCLUUIUIMH, @ TAKKE Pa3BUTHE MPO(ECCHOHATBbHBIX HABBIKOB
Ui TPOo(PeCCHOHANBHOM IEATENIbHOCTH, TPeOyeMbIX KBaTM(PUKALMOHHON XapaKTEPUCTUKOHN IO
HarpasieHuIo noArotosku «Hedrerazosoe neno».

3axauu ocBOeHUS TUCHUILIMHBI:

e (GopMHpPOBaHNE CUCTEMHBIX 3HAHUH O METOAAX U METOAMKAX XMMUYECKOTO aHaJIN3a,
IMPUMCHSACMBIX B HpaKTI/IquKOﬁ JACATCIIbPHOCTH 110 CIICHHUAJIBHOCTAM ((gaH_II/ITa B
YPE3BBIYANHBIX CUTYaLUSIX).

e (GopMupOBaHNE YMEHUI BHITOIHATH B HEOOXOIUMBIX CIy4asX pacuyeThl IIapaMeTpOB
PA3JIMYHBIX IIPOLCCCOB.

e (dopmHupoBaHHE YMEHHUS PAOOTHI C XUMUUECKUMH BEIIECTBAMU MIPU PEIICHUN
po0JIEMHBIX 33]a4

o (bOpMI/IpOBaHI/Ie MPAKTUYCCKUX HABBIKOB ITOCTAHOBKH U BBLINIOJIHCHUA
9KCIIEPUMEHTAIBHON paOOThI 10 UACHTU(UKAIINN BELIECTB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JlucuummHa sBisieTcs 00s3aTeIbHON U OTHOCUTCS K 0a30Boi yacTu biioka b1
«Jlucuumnimnnbl (MOAYIH )» OCHOBHOMU MpodeccnoHanbHOM 00pa3oBaTeIbHON MPOTpaMMbl
(OITOII), ycranaBnuBaeMoit By3oM. /laHHas AUCIIUIUTMHA SIBJISCTCS OJHOM U3
OCHOBOIIOJIATAFOIIMX JUCIUILINH B CHCTEME MOATOTOBKH OakayiaBpa 1o Hanpasienuto 21.03.01
«HedTterazosoe neno». YueOHast qTuciuIInHa « XuMus» 0a3upyercs Ha JUCITUTUIMHAX
MaTeMaTHYECKOTO M €CTeCTBEHHOHAYYHOTO KA — «Briciias mareMatukay, « Du3nukay,
«Oxosorust». [ u3ydeHus: TUCIUTUTHHBI « XUMUSD» 00ydaronIruecst TOJKHBI 3HATh OCHOBBI
MaTeMaTHKH, T€OMETPHUH, 00111ero Kypca Gu3uku. J{is u3yueHus: AUCUUTUTHHBI « XUMUSDY
oOyyarommecs JOMKHbI YMETh UCIIOIb30BaTh (PU3MUECKHE OCHOBHI CTPOEHHUS aTOMa,
MEXaTOMHOTO B3auMoJIeicTBuUs, MU Py3un, GU3HIeCKUX OCHOB CTPOCHHSI KOJUTOUIHBIX YACTHII.

3. IEPEYEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 11O JUCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJbTATAMMU
OCBOEHMA OITOIT

[Ipomiecc wm3yueHus AUCIUIUIMHBI HAmpaBieH Ha (OPMHPOBAHUE CIEIYIONINX
KOMIIETEHIINN:

Kon u
A Ilepeyenb MJIaHMpPyeMbIX pPe3yJIbTATOB 00yUYeHHs N0 JUCIUTIIINHE
HAaUMeHOBaHHe
. (MOyJ110), COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKECHHU S
peanusyemoit N
KOMIIeTeHI U
KOMIIETEHIIUH
OIIK-1 3HaTh: OCHOBHBIE IOHATHS, 3aKOHBI U MOJIETIM XUMUYECKUX CUCTEM,
Crnioco0eH pemiatb PEaKIMOHHYIO CIIOCOOHOCTh BEIIECTB; CBOWCTBA OCHOBHBIX BU/IOB
3aJ]auu, OTHOCSIIUECS | XUMHUYECKUX BEIIECTB U KJIACCOB XUMUYECKUX 0OBEKTOB; OCHOBHBIE
K MpodecCUOHAIIbHON | IOHATHUS, 3aKOHBI U MOJIETH KOJUIOUIHON U GU3NYECKON XUMUM;
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NS TeIILHOCTH,
MIPUMEHSIST METOIbI
MOJICTTUPOBAHUS,
MaTeMaTHYECKOTO
aHaJm3a,
€CTeCTBEHHOHAYYHBIC
1 0OILIENH>KEHEPHBIE
3HaHUS;

1a00paTOPHBIC METO/IBI MTOTYUYEHHUS HEOPTaHUYECKUX U OPTaHHYECKHUX
COCAMHEHMH, CTPOCHUE OPTaHUYECKUX U HEOPIraHUYECKUX MOJICKYJI,
CBSI3b CBOMCTB OPraHUYECKUX COEMHEHHI C UX CTPOCHUEM,
(bU3MYECKre U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX U OPraHUYECKUX COEIUHEHHU M, TOKCUKOJIOTHIO,
OCHOBBI XUMHUYECKOTO U (PU3UKO-XMMHUYECKOTO aHAIH3a.

YMeTb: caMOCTOSTENBHO NPUOOpETaTh HOBBIE 3HAHMS IO IPEIMETY,
II0JI30BAaTbCA  CIECLMAIIBHOM JIMTEPAaTypOd W HaXOOUTb HYKHYIO
HHGOpMaLHIO B IN100aIbHBIX KOMIIBIOTEPHBIX CETAX U KOPIOPATUBHBIX
MH(POPMAIIMOHHBIX CHCTEMax. MPOTHO3UPOBATH PE3yNbTaThl (HU3HUKO-
XMMHUYECKHX IPOLIECCOB, IMPOU3BOAUTH XUMHUYECKUH U  (PUHKO-
XUMHAYECKHH aHAIU3 PA3IUYHBIX IPUPOTHBIX O0BEKTOB, IPEACTABIAT
JAHHbIE SKCIEPUMEHTAJIbHBIX HCCIIEOBAaHUM B BHJE IpaUKOB U
Ta0JIML, pacrno3HaBaThb BO3MOXHOCTb U HAlpaBICHUE IPOTEKAHUs
XMMHUYECKHX IIPOLIECCOB; BHIOMpAaTh METOJ aHalu3a XHUMHUYECKOTO
BEUIECTBA U OCYIIECTBIATh €ro Ha IMPaKTUKE; MPEJICTaBISTh
pe3yabTaThl 3KCIEPUMEHTOB M HAONIONEHUM B BUAE 3aKOHUYCHHOTO
IIPOTOKOJIA ~ HCCJIENOBAaHUS,  YBEPEHHO  OpPUEHTHUPOBATbCS B
MH(POPMALIMOHHOM IOTOKE (MCIOJIb30BaTh CIPABOYHBIE JaHHBIE U
O6ubarorpaduio no Toi WK HHOU mpodieme).

Baagers: mMeTogamMu SKCHEPUMEHTANIBHOTO HCCIEIOBAHMS B XHUMHUU
(TutanupoBaHUe, MOCTAHOBKA M 00pabOTKa HKCIIEPUMEHTA), METOJAaMu
BBIJICJICHUS] M OYMCTKH BEILECTB, ONPEJIETIEHUS UX COCTaBa; METOJaMU
MpeACKa3aHusl MPOTEKAHUS BO3MOXXHBIX XUMHUYECKHX PEaKIui U HuX
KHHETUKY, HaBbIKAMH MPUMEHEHHUS TEOPETHYECKHX 3HaHUU 1O
(UBUKO-XMMHUYECKUM METOJaM aHajlu3a MpU PEHICHUH Pa3IuIHBIX
CUTYallMOHHBIX  3a/1ay, HaBbIKaMH O000OIIEHHS  HaOJI0/IaeMbIX
XUMUYECKUX (DaKTOB U JIeJIaTh HAYyYHO 0OOCHOBAHHBIE BHIBOJIBI.

4. OBIIAA TPYAOEMKOCTDb JUCHUIIJIMHBI

4.1. O0beM IMCHMILIHHBI B 3a4eTHBIX equHunax (scero) — 6 3ET.

4.2. O0beM THCHUILIUHBI N0 BUAAM y4eOHOM padoTsl (B yacax):

KosnnuectBo yacos (popma o0yueHnss — 04HAsA)
Buj yue6Hoii padoThl Bcero no B T.4. [10 ceMecTpaM
IVIAHY 1 2 3 4
L 2 3 4 5 6
AynUTOpHBIE 3aHATHSL: 102 54 48
JIEKIIAHA 52 36 16
® CEMMHApBI U IPAKTHYECKUE 18 - - 18 -
3aHSATHS
e jabopaTopHbIe pabOTHI, 32 - - - 32
IIPAKTUKYMBI
e CawmocTosiTenpHas paboTa 78 - - 18 60
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@dopMa TEeKyIIEro KOHTPOJIA
3HAHUU ¥ KOHTPOJIS
CaMOCTOSITENTbHON PabOTHI:
TECTUPOBAHUE, KOHTP. padoTa,
KOJJIOKBHYM, pedepar u jap. (He
MeHee 2 BUIOB)

Buasl npomMeKyTouHOM 36 - - + 36
aTTecTanuu (dK3aMeH, 3a4eT) (9K3aMeH) (9K3aMeH)
Bcero yacoB no AucuunjnHe 216 - - 72 144

4.3. Copep:xkanue 1ucUMIIMHBI (MoayJis). PacnipenesieHue 4acoB o TeMaM 1
BH/IaM y4eOHOI padoThbI:

dopma 00yueHUs — oyHas

Buabl yueOHbIX 3aHATHI
AYIHTOPHBIE 3aHATHS
LARLop dopma
NpaKkTH- | Jadopa- | 3aHATHSA B
CaMocTo-| TeKyLIero
Ha3zBanmue pa3nesioB u Tem | Beero YeCcKHe | TOpHbIe | HHTepaK-
. |ATeJbHasi| KOHTPOJIs
JIEKIHH | 3aHSATHS, | paGOThl, | THBHOMH N
padora | 3HAHMIA
ceMUHa- | mpakTu- | ¢opme
pbl KYMBbI
1 2 3 4 5 6 7 8
1. OcHOBHBIC TOHATHS U 5 1 1 - - 3 TEeCTHpPOBa-
3aKOHBI XUMHUHU HHC
2. Ctpoenue aroma 7 2 2 - - 3 TECTHPOBa-
HUEC
3. XuMuueckas CBs3b U 6 2 2 - - 2 TECTHPOBa-
CTpOCHUE BelleCTBa HHE,
YCTHBIN
onpoc
4. Xwumus BemecTna B 5 1 2 - - 2 TECTHPOBa-
KOHJICHCUPOBAHHOM HHE,
COCTOSTHUH YCTHBIH
onpoc
5. DHepreTHka 4 1 1 - - 2 TECTUPOBA-
XUMHUYECKUX HHC,
MPOLECCOB yCTHBIH
onpoc
6. XumMunueckas 6 2 2 - - 2 TECTHUPOBA-
KWHETHUKA. HHE, .
XumMmuyeckoe YCTHBIN
paBHOBECHE. O1poc
7. PactBOpBI 6 2 2 - - 2 TECTHPOBa-
HUE,
YCTHBIN
onpoc
8. PactBOpHI 6 2 2 - - 2 TECTHPOBa-
DJICKTPOJIUTOB. HHE
9. JlucnepcHble 5 2 1 - - 2 TECTHPOBa-
cucreMbl. CTpoeHHe U HHC

Dopma A
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YCTOHYUBOCTh
JTUCTIEPCHBIX CUCTEM.
Konnouansie
pPacTBOPBI.
10.TToBepxHOCTHO- 5 2 1 2 TECTHPOBA-
aKTHBHEIC BEILIECTRA. e,
OMynbcuu. YCTHBIH
onpoc
11. Dnexkrpoxumuyeckue | 5 2 1 2 TECTUPOBa-
POLIECCHI HHC
12. Meraisl. 4 1 1 2 TECTHPOBa-
Kopposunonnsie e,
YCTHBIN
MPOIIECCHI ompoc
13. Xumus 3J1eMEHTOB 3 1 - 2 TECTHPOBa-
VIl A rpynmst HHe,
) CTHBIU
[Tepuoanueckoit Y
ompoc.
CHUCTEMBI M KX
COCIMHEHHS.
14, Xumus 3J1eMEHTOB 3 1 - 2 TEeCTHPOBa-
VIA rpynmbl e,
o CTHBIU
Ilepunoanueckoii y
onpoc.
CHUCTEMBI M MX
COCAMHCHHS.
15. Xumus 31eMeHTOB 3 1 - 2 TECTHPOBa-
VIA rpymrbl HHE,
o CTHBIN
[Tepuonnueckon y
ormpoc.
CHUCTEMBI M KX
COEIMHEHHS.
16. XuMus 31eMeEHTOB 3 1 - 2 TEeCTHPOBa-
IVA rpynmbt Hue,
) CTHBIN
[Tepuoanueckon Y
ormpoc.
CHUCTEMBI M HX
COEJTMHEHUM.
17. Xumus 3J1eMEeHTOB 3 1 - 2 TeCTHPOBa-
1A rpymnmbr Hue,
o CTHBIN
[Tepuonnueckoi y
onpoc.
CHUCTEMBI M HX
COEJIMHEHMH.
18. Xumus >nemeHTos | 3 1 - 2 TECTHPOBa-
u A rpynm Hue,
) CTHBIN
[Tepuonnueckoi Y
ompoc.
CHUCTEMBI M HX
COCTMHEHUI
19. O0mias 3 1 - 2 TECTHPOBa-
XapaKTEpHUCTHKA U HHE,
CTHBIN
TOKCUKOJIOrHs d- Y
orpoc.
9JIEMEHTOB U UX
COEJIMHEHUM.
20. XuMHYECKHI aHaIIn3. 4 2 - 2 TECTHPOBa-
HHE,

Dopma A
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YCTHBIN
ompoc.
21. Teopernyeckue 4 2 - - - 2 TECTUPOBa-
MIPEICTABIICHUS B Hue,

. CTHBIN
OPraHMYeCKOM XUMUH. 3;np0c
MexaHnu3MBbl
OPraHNYeCKHUX PEAKIUM.

22. AnKaHsbl. 5 1 - 2 - 2 TECTUPOBA-
HUE,
YCTHBII
ompoc.
23. AJNKEHBI. 4 1 - 2 - 2 TECTHPOBa-
HHE,
YCTHBIN
onpoc.
24. AJIKUHBL 6 1 - 2 - 3 TEeCTHpOBa-
HUE,
YCTHBII
ompoc.
25. AnkanueHsl. 7 2 - 2 - 3 TECTUPOBA-
Opranunueckue e,
CTHBIN
raJIOTCHOITPOU3BOJIHBIC. y
onpoc.
26. Apomaruueckue 7 2 - 2 - 3 TECTHPOBa-
YTJIEBOJOPODI. HHE,
YCTHBIN
onpoc.
27. CiapTsl. 7 2 - 2 - 3 TECTUPOBA-
HUE,
YCTHBII
ompoc.
28. ®eHoIbl. 6 1 - 2 - 3 TECTUPOBA-
HUE,
YCTHBIN
onpoc.
29. Anpaeruasl u 7 2 - 2 - 3 TeCTHpOBa-
KCETOHBI. HHE,
YCTHBIN
onpoc.
30. Oprannueckue 8 2 - 2 - 4 TECTHPOBa-
KHMCJIOTBI. HHe,
YCTHBIN
ompoc.
31. AMUHEL 8 2 - 2 - 4 TECTHPOBA-
HUE,
YCTHBII
onpoc.
32. HutpoankaHsl. 9 1 - 4 - 4 TECTUPOBa-
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HHE,
YCTHBIN
orpoc.
33. [loBepxHOCTHO- 8 1 - 4 - 3 TecTHpOBa-
AKTUBHBIE BEILECTBA. HHE,
YCTHBII
ompoc.
34.DochopoopraHuyecK 4 1 - - - 3 TECTHPOBA-
M€ COCIUHECHUS. HHC,
CTHBIN
CHHTEeTHYECKUE SIABI. y
orpoc.
DK3aMeH 10 36 - - - - - -
JUCHUIIIINHE
HUTOI'O: 216 52 18 32 - 78 -

5. COJIEP’)KAHUE JUCLUATIIMHBI (MOIY.J15T)

Tema 1. OcHOBHBIE CTeXHOMETPHYECKHE 3AKOHBI.
3aKOH COXpPAaHEHHUs Macchl, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOILUEHHUH, 3aKOH
9KBUBAJICHTOB, 3aKOH ABOraJipo U €ro CJIEICTBUS.

Tema 2. CTpoenue aTtoma.

CocrosiHue 37eKTpoHOB B aroMe. [ToHATHE 00 SHEPreTHYEeCKUX YPOBHAX U JIEKTPOHHBIX
opbuTtansax. [IpuHIMIBI ¥ TpaBUIIa 3all0JHEHNs aTOMHBIX opOuTtaneil. [lepuoauueckas cucrema
H. U. Menneneesa.s-,p-,d-, u f-onementsl. M3MeHeHHE aTOMHBIX U HMOHHBIX PaJUyCOB B
[Tepuoauueckoit cucreme. llepuoanueckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB. OJEKTPOHHAas
KJIaccu(UKaLUs XUMHUUECKUX HJIEMEHTOB.

Tema 3. Xumunueckasi CBSI3b U CTPOEHHE BelllecTBAa.

OcHOBHBIE BH/IbI U XapaKTEPUCTUKH XUMHUECKOH cBsi3u. KoBaneHTHas CBA3b: MEXaHU3M
0o0pa30BaHUsl KOBAJEHTHOW CBS3M, PAa3HOBUIHOCTH KOBAJEHTHOM cBs3M. [mOpmamsanus
aTOMHbIX opoutaneil. [Tonstue o Metoze MoseKyIspHbIX opouTtaneil. loHHas CBS3b: MEXaHU3M
0o0pa30BaHUs, XapaKTepUCTHKA HOHHOM CBs3M. MeTalanueckass CBsA3b. MEeXMOJIEKYISIpHOe
B3aUMOJICHCTBHE.

Tema 4. Xumus BemiecTsa B KOHJICHCHPOBAHHOM COCTOSIHHH.

ArperatHoe COCTOSIHUE BELIECTBA. XMUMHUYECKOE CTPOEHHUE TBEpAOro Tena. AMopdHoe
cocrosiHue BemecTBa. Kpucrtaminsl. Kpucrammmueckne pemeTkd, THUIBI KPUCTATIIMYECKUX
peleTOK, CTpoeHHe. XHMHYECKass CBA3b B IOJYNPOBOAHUKAX M IUAIEKTpPHKax. PeanbHble
KpHUCTaJLIB, 1€()eKThl KPUCTAITNIECKOM PEeIeTKH.

Tema 5. JHepreTnka XMMHYeCKHX MPOLECCOB.

DHepreTuyeckue XUMHMUYECKMX peakiuid. OCHOBHBIE MOHATHA. Temnora U paborta.
BHyTpeHHs SHEprus M SHTAIBNHS. TepMOXMMHUYECKHE 3aKOHBI M ypaBHEHMs. 3akoH ['ecca.
PacueTs! cTaHAapTHBIX HTANBIUN XUMHUYECKUX peakUi U (PU3NKO-XUMUYECKUX MPEeBpaIeHHH
Ha ocHOBe 3akoHa ['ecca. IloHaTne 00 HSHTpoONMM Kak Mepe HEYHNOpSIOYEHHOCTH CHUCTEMBI.
Ouneprust [ubO6ca kak KpUTEepHil  CaMONpPOM3BOJIBHOIO  TNPOTEKAHUS  Ipolecca U
TEPMOJIMHAMUYECKON YCTOMUYUBOCTH XUMHUYECKUX PEAKIIUH.

Tema 6. XumMuveckasi KHHETHKA. XHMHYECKOe paBHOBeCHE.

Knaccudpukanus xumudeckux peakuuil. MONEeKyJIspHOCTh U TOPSAOK PEaKIHH.
OcHoBHbIE NOHATUS KHHETUKUA. CKOPOCTh TOMOT€HHBIX U T€TEPOrE€HHBIX XMMHUUECKUX PEaKIIMM.
3aBUCHUMOCTb CKOPOCTH pEAKLUU OT KOHLEHTPALMU U TEMIIEpaTypbl. JHEPIUsl aKTUBALUU. 3aKOH
neiictByromux wmacc. OOpaTumble W HeoOpaTHMble peakIuu. XUMHYECKOe paBHOBECHE.
KoHcTaHTa XMMHMYECKOTO pPaBHOBECHS U €€ CBA3b C TEPMOJUHAMUYECKUMH (DYHKIUSAMH.
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@axTophl, BIUAIOIIME HAa XUMUYECKOe paBHOBecHe. CMeELIEHHME XHMHUYECKOTO pPABHOBECHS.
[Tpuniun Jle [larensbe.

Tema 7. PacTBOpBI.

PactBopsl. Kilaccuduxanus pactBopoB. CrocoObl BBIpaXEHHMsS COCTaBa PpPacTBOPOB.
Teopust pactBopoB. TepmoanHamuka mporecca pactBopeHus. PactBopumocts. 3akonsl ['enpu,
Hanbrona u Ceuenoa. KosuuraruBHele cCBOKWCTBAa pacTBOPOB.

Tema 8. PacTBopHBI 3JIeKTPOJIUTOB.

OnexkTpoauTbl. BogHble pacTBOPBI CHIIBHBIX U C1A0BIX 3JIEKTPOJIUTOB. AKTUBHOCTb.
Koad¢uiment akruBHOCcTH. Teopun kucnot u ocHoBaHu# Appennyca, bpencena-Jloypa u
JIptonca. KoHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BOJIbI KAK PACTBOPUTEIIS.
Bonoponnsriii mokazarens — pPH. OOMeHHbBIE peakiiu B pacTBOpax: HEUTpau3alud, THIPOIIH3a,
ocaxIeHMs — pactBopurens. [IpousseneHne pacTBOPUMOCTH.

Tema 9. Iucnepcubie cucrembl. CTpoeHHe W yCTOHYHUBOCTH JAMCIEPCHBIX CHCTEM.
Koanouanbie pacTBOpbI.

OO01ue NoHATHS O TUCHEPCHBIX CUCTEMAX. JJuCepCHOCTh U TUCHIEPCHBIE CUCTEMBI.
Knaccugukanus nucnepcusix cucreM. Cioco0bl 00pa3oBaHMsl U yCTOWYMBOCTH JUCTIEPCHBIX
cucteM. 3054, resu, cTyJHu. [lonyyeHue KomutouaHbIX pacTBopoB CTpyKTypa KOJIJIOUTHOM
yacTuibl. MuneisipHoe crpoenue 3o0iei. Mcxoiuble MOHATHS 00 yCTOMYMBOCTH TUCTIEPCHBIX
cucteM. DHeprusi Ban-nep-paaabCoBbIX B3aUMOJIECHCTBUN. DNEKTPOIIUTHAS KOATYJISILIMSL.
[Tentuzanusa. Kuneruka npouecca Koaryssnuu.

Tema 10. IloBepXHOCTHO-aKTHBHbIE BellleCTBAa. IMYJIbCHH.

Adpo301M, NOPOILIKH, CYCIIEH3UM, NEHbl. [lOBEpXHOCTHO-aKTHUBHBIE BEIIECTBA U MX
BIUSHUE Ha aucriepcHble cuctemsl. [Ipumenenne [1AB. Omynbcuu: npobneMbl yCTONYUBOCTH.
Tun »smynbcuu. OMynbratopel: ux jAedctsue W Tunbl. Comrobunuszanus (KOJUIOUAHOE
pactBopeHue).

Tema 11. DireKTpOXUMHYECKHE MPOLECCHI.

OKuCINTENBHO-BOCCTAHOBUTEINIbHAS CIIOCOOHOCTh pa3iNuyHbIX coequHenuil. [Tonarue 06
ANIEKTPOHBIX MoTeHIanax. CTaHAapTHBIA BOAOPOIHBIN AJIEKTPOJI U BOJIOPOIHAS LIKaIa
noreHuanoB. OnpeseneHne 1 Kiaccuukanus 3IeKTPOXUMUYECKUX MTPOLECCOB. Y paBHEHUE
Hepncra 1 HanpaBneHne OKUCIUTENIbHO-BOCCTAHOBUTENBHOTO Mpoliecca. | anbBaHNUECKHi
aneMeHT. DJIC nporecca u ee usmepeHne. AKKyMyJIATOPbI: CBUHIIOBBIN M HUKEIIb-KaIMUEBBIM.
[TpunHuMn paboThl aKKYMYJIATOPOB. DneKTposin3. 3akoHsl Dapajes.

Tema 12. Merasuibl. Koppo3noHHbIe Iponeccsl.

Mertannbl. 3aBUCMMOCTh CBOICTB METalIOB OT MX NojokeHuss B Ilepmonmyeckoit
cucreme JI.M1.Menneneesa. OCHOBHbIE METOABI MOJYyYEHUs MeTaIOB. MHTEepMeTamnyeckue
COEIMHEHUS M TBepAble pacTBOpbl MeTauioB. CrjaBbl, AuarpaMMbl COCTOSIHUSI CIUIABOB.
[IpuMeHEeHNEe METAUIOB U CILIaBOB B TE€XHHMKE. PU3MKO-XMMHYECKHE IPOLECCH NPU CBapKe U
narike MertawioB. Koppo3us MeTalioB W CIUIaBOB. Buabsl KOppO3WMH: XHMHYECKas U
ANIEKTPOXMMHUYECKAsi. MeToAbl 3alMThl OT KOPPO3UM: JIETMPOBAaHHUE, AIIEKTPOXUMHUUYECKAsS
3alUTa, 3aIIUTHBIE TOKPBITHS, H3MEHEHHE CBOMCTB KOPPO3UHHON cpenbl, HHTUOUTOPHI
KOpPpO3HH.

Tema 13. Xumus 3iementoB VIIA rpynnbr Ilepuonuueckoii cucreMbl W X
COEIMHEeHHIA.

DnekTpoHHOE cTpoeHHne aToMoB P-asieMenToB VI rpymmer [Teproandeckoii cHCTEMBI.
PacripoctpanenHocTs B npupoae. OcHoBHbIE MUHEpPaibl. [lomyueHne u npuMeHeHNe rajloreHoB.
OU3NKO-XUMHUYECKHE CBOMCTBA rajioreHoB. CoeTMHEHNs TajJOreHOB € BOJOPOIOM.
Kucnoponconepxaiue coeAMHEHNsI raloreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
CIOCOOHOCTH KHCIIOPOHBIX KHCIIOT TaJIOTEHOB U UX cojieit. [Ipumenenue. Tokcukomorus
anemeHTOB VIIA rpynmel n ux coequHEeHMI.

Tema 14. Xumus 3aementoB VIA rpynnel Ilepuoamyeckoii cucreMbl W HX
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COeIMHEeHHU.

Oo61as xapakrepuctuka p-aiemeHtoB VI rpymnmst [Tepuonuueckoii cuctemsl. Kucinopon
B nipupoze. Boznyx. Xumnueckue cBoiicta kuciopoaa. O3oH. Cepa B mpupoze. Jnokcun cepsl,
CEpHHUCTAs KUCJI0Ta, TPUOKCHUJL CEPBI, CEpHAsi KUCII0Ta, THOCEPHAs KUCII0Ta, CEPOBOIOPOL,
cyabduabl. CeneH, TeJUTyp — XMMAYECKHE CBOWCTBA 3JIEMEHTOB U X COSAMHEHUM.
Toxkcukonorus p-anementoB VI rpynmst [leproaiueckoil CHCTEMBI U HX COSTUHEHHH.

Tema 15. Xumusa ssementoB VA rpynnbl Ilepmoguyeckoil cucremMbl M HX
COeIUHEHMIA.

OOmast xapakrepuctuka pP-aneMeHToB V rpynmbl Ilepuoguueckoit cuctemsl. A3OT,
aMMMaK, a30THas KMCJIOTa U €€ COM - Xxumuueckue cpoiicrsa. @ocgop. Coenunenus pocdopa ¢
BOJIOpOJIOM W TanoreHamu. Okcuasl M KHCIOTHL (ochopa. Cyppma, BUCMYT — XUMHUYECKHE
CBOMCTBA 2JIEMEHTOB M X coeAnHeHU. Tokcukonorus P-aneMenToB V rpymisl [lepuoanueckoi
CUCTEMBI U UX COETUHEHUI

Tema 16. Xumus 31emenToB VA rpynnsl [lepuoanyeckoii cucreMbl 1 X
COeIMHEeHHU.

OO61wast xapakTepucTuka p-aiemeHToB |V rpymimbl. PacnpocTpaneHHOCTD B IPHPOJIE.
OcHoBHble coeuHeHMs. PU3HKO-XMMHUECKHUE CBOICTBA yIiIepoja, KPEMHUS U UX COEIMHEHUI.
['epmaHwmii, 0JI0BO, CBUHEL — XUMUYECKHE CBOWCTBA. Tokcukomorus p-anemMeHToB |V rpymms u
UX COCIMHECHHH.

Tema 17. Xumus 3;1ementoB ||l A rpynnbi Ilepuoanyeckoii cucreMbl 1 MX
COeIMHEeHHUI.

OG61ast xapaktepuctuka p-anemeHToB ||l rpynnsl. PacnpoctpaneHHOCTB B ipupoe.
OcHoBHble coeuHeHMs. PU3UKO-XMMHUECKHUE CBOICTBa O0pa, alFOMUHHUS U UX COEIMHEHUH.
Tannuit, nHAKH, Taammid — XuMudeckue cBoictBa. Tokcukonorus p-anemeHToB |l rpymms
Ilepnonnueckoi CHCTEMBI U UX COCUHEHUN.

Tema 18. Xumusi 3aementoB | u || A rpynner Ilepuonnyeckoii cucreMbl H HX
coeMHeHU

DnekTpoHHOE cTpoeHue aromoB 3nemeHToB | u |l rpynm Ilepuoamdeckoit cucTemsl.
Bonopon. PacnpocrpanenHocts B mnpupoge. OcHoBHble MHHEpanbl. DU3HKO-XUMHUYECKHE
CBOWCTBA LIEJIOYHBIX U IIEIOYHO-3€METIbHBIX METAIOB, BOJOPO/A, IUTHS, MarHUs U OepHILIHSL.
Oxkcuapl, TUAPOKCHIBI M COJNM S-2JIEMEHTOB. TOKCHKOJIOTHMSI COJIM S-DJIEMEHTOB U HX
COCIMHEHU.

Tema 19. OO6masi XapakTepuCcTHKAa W TOKCHKOJIOTHsI d-3JileMEHTOB M MX
COEIMHEeHHIA.

d-anementel. OOmias xapakTepucTuka. PacmpocTpaHeHHOCTh B mpupone. DPusmko-

XuMH4eckue cBoiictBa d-aneMeHToB. TOKCHKONOTHS d-37IEMEHTOB U MX COSANHCHHIA.
Tema 20. XuMuyeckuii aHaan3.

3amaun XUMHUYECKOT0 aHaIu3a. AHATUTHYECKUI CUTHAT U CLIOCOOBI €r0 perucTparum.
[TonsiTre 06 aHATUTUYECKON peakluu U peareHTax. TpeboBaHus K HUM. UyBCTBUTEIBHOCTD,
u3bupatenbHocTh. Heopranuueckuit 1 opranndeckuii ananu3. KauecTBeHHbI aHATH3.
Cucrematnueckuii u ApoOHbI ananu3. Cnenududeckuii pearent. Knaccudukaius kKaTHOHOB U
aHnoHoB. CxeMa KauecTBeHHOro aHanu3a. [ pynmnoBoit pearent. Crienugpuyeckas peakius 1
cnenuduyeckuii pearenT. CriocoObl NOBBIIIEHHS U30UPATENLHOCTH PeaKlMii: n3mMeHnenue pH
pacTBOpa, MaCKHpPOBKA MEIIAIONINX HOHOB. MeTo/ibl 0OHapyKeHusi HOHOB (00pa3oBaHUe
0CAaJIKOB, OKpAILICHHBIX MIOHOB, MUKPOKPHUCTAJNIOCKOMTMYECKHE KaleJIbHble peakuu). MeTo bl
paszieseHns HOHOB, PEaKIIUU OCAXJICHHsI, 00pa30BaHNE KOMIUIEKCOB, OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE peakiny. KonnuecTBeHHbIN aHanu3. O01as xapakTepucTiKa METO/10B
KOJIMYECTBEHHOT'O aHAJIM3a.

Tema 21. [IpeameT oprannvyecKkoii XUuMHnu.

Bo3HMKHOBEHME TEOPETUUECKUX BO33PEHUI B OpraHndeckol Xumun. CTpoeHHe OpraHM4ecKuX
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BeriecTB U yuenne A.M.bytiepoa. Kitaccuukanusi opraHu4ecKux BEIIeCTB.

DNeKTPOHHAs KOHIEHIHS XUMUYeCKOU CcB3U. OCHOBBI KBAHTOBO-XUMUYECKUX MPEACTABICHUM.
KoBasieHTHas CBSI3b B OPraHUYECKUX COCTUHEHUSX, €€ BUJIbI M CBOMCTBA. | nOpuan3anus
aTOMHBIX opOuTaneil. HoMeHkinaTypa opraHn4eckux CoeIMHeHUH.

Tema 22. AnkaHbl.

Uzomepust, HomeHknarypa. usndeckue U XuMuueckre cBoiicrBa. CriocoObl MOIyUYeHUs.
Peakuuu 3amenienns, AerHIpUPOBAHUS, H30MEPU3ALNHU. XIOPUPOBAHNE, HUTPOBAHHE,
cynb(hupoBanue U okucienue. KpekuHr ankaHos.

Tema 23. AJIKkeHBI.

DNeKTpOHHBIE MTPeICTAaBICHH O ABOWHOI cBsi3u. HoMeHkaTypa, u3oMepus criocoObl
MOJyYeHHUS AIKEHOB. PeakiinoHHas criocoOHOCTh ankeHoB. [lonuMepu3anus aakeHoB.

Tema 24. AnkuHBI.

OcobenHoctu TpoitHO# cBs3u. CriocoObI moyueHus. XMMHUYECKUE CBOMCTBA. ALIETHIICH.
[Tonumepu3anus areTuiacHa.
Tema 25.AskagueHbl.
Opranuyeckue raloreHnpou3Boanbie. M30aupoBaHHbIe, KyMYJIUPOBAHHBIE U COMPSKECHHBIC
CBSI3U B MOJIEKYJIaX alIKaJHEeHOB. XUMUYECKHE CBOMCTBA aIKAJUEHOB C CONPSKCHHBIMH
cBs3smiu. [lonmydenue, CBOMCTBA CHHTETUUECKHUX KayuyKOB. ['aoreHnpon3BoAHbIE
yraeBonopoaoB. Knaccudukanus. M3omepus, HomeHkiaTypa. CriocoObl OTydeHus
raJIOreHaIKaHOB U3 CIHPTOB, aJIKAHOB, AJIKEHOB; 3aMEIICHHEM aTOMa OJHOTO TaJoreHa aTOMOM
JPyTOTro, XJIOPMETUIMPOBAHNE aPEHOB. Peaknnn HykIeo(hUIbHOTO 3aMEIICHUs Y HACHIIIIEHHOTO
aToMa yriepoja B alkuwirainorenunax Peakiuu snumunupoBanus [IpaBuna 3aiinesa u 'opmana.
Tema 26. ApeHbl.

Apomartuunocts. Ctpoenue 6enzona. @opmyna Kekyne. MonekynspHbie opOuTaniu
6en3ona. KonneHcupoBanHble apOMaTHYECKUE YTIIEBOIOPOIbI: HAQTaINH, (PEHAHTPEH,
aHTpalleH.

[TonmyyeHne apoMaTHYECKUX YIIIEBOJOPOIOB B IPOMBIIIJICHHOCTH KaTATUTHYECKU I
pudopMUHT He(PTH, NepepaboTKa KOKCOBOT'O ra3a M KAMEHHOYTOJIbHOW cMoutbl. JITabopaTopHbie
METO/IBI CHHTe3a: peakiys Bropua - ®urrura, ankuiarposanue apeHoB o @puaenro - Kpadrey,
JIeKapOOKCUIMPOBAHUE COJIEH apOMaTHUECKUX KUCIOT (peakuus J[roma), moarumepu3aus
ankuHOB. CBOMcTBa apeHOB. Karanutndyeckoe ruipypoBaHie apeHOB, BOCCTAHOBJICHHE apEHOB
no bépuy, poroxummuueckoe xsiopupoBaHue 6eH3ona. Peakiun 3amerieHus BoAopoaa B 60KOBOH
LeNH aJIKUII0eH30J10B Ha rajioreH. OKucieHne roMosioroB 6ensona. Peakiiuu 3nekTpopuibHOro
3aMeIIeHUs] B apOMaTHUECKOM psily. BiusiHre mpupo/ibl 3aMeCTUTENs HAa OPUEHTALIUIO U
CKOPOCTh PEaKIUH IEKTPOPHIBLHOTO 3aMeIIeHHsI. DISKTPOHOOHOPHBIE U
AIIEKTPOHOAKILIENTOPHbIE 3aMecTUTeNH. CorinacoBaHHas U HECOTJIACOBAHHAS OPHEHTALHS IBYX
WJIA HECKOJIBKMX 3aMECTUTENIEH B apoMaTHIECKOM Koublie. HurpoBanue. Hutpyromue areHTsI..
HurtpoBanue OeH3011a 1 €ro 3aMeleHHbIX. ['anoreHupoBanue. ["anoreHupyomume areHTol.
Cynspuposanue. Cynsdupyronue areHTel. Mexanusm peakimu. Kunetnueckuit u
TEPMOJIMHAMHUYECKUI KOHTPOJIb B pEakiiy Cylb(upoBaHus Ha MpuMepe GpeHosa 1 HadTaauHa.
Oo6parumocTh peaknuu cynbpupoBanus. [IpeBparienus cynbQorpymnmsl. ATKAIHPOBAHNE
apeHoB o @puzeno — Kpadrcy. Ankunupyromye areHTsl. AIIMIUPOBaHUE apEHOB 10
Opugemnto — Kpadprey. HykneopunbHoe 3aMerienue B apeHax.

Tema 27. CnupThbl.

OnHoaToMHbIE CIUPTHL. ["'OMONOTHYECKHid psil, KiIacCU(PUKAINS, H30MEPUS U
HOMEHKJIaTypa. MeTo bl OTYYCHHUS: U3 ATKEHOB, KapOOHIIIFHBIX COCTUHEHUH,
rajloTeHaJIKaHOB, CIIOKHBIX 3()UPOB U KapOOHOBBIX KUCIOT. CBoMcTBa criupToB. CIUPTHI, KaKk
cnabeie OH-kucnotel. CnupThl, Kak ocHOBaHUs JIplonca. 3aMerienre ruIpoOKCHIIBHON TPYIbI B
CHHpTax Ha rajoreH (IoJ IeiCTBUEM TaloreHoBOI0POOB, TAIOreHUI0B Gochopa, XIOPUCTOro
THOHWIA). [leruaparanus CliupTOB: 00pa30BaHUE MPOCTHIX U CIOKHBIX A(UpoB. Peaknnn
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ANMUMUHUPOBAHUS cCUPTOB. OKUCIICHUE MEPBUYHBIX CIIUPTOB JI0 AJIbJICTUI0B U KapOOHOBBIX
KHCJIOT, BTOPUYHBIX CIIUPTOB /10 KETOHOB. J[ByXaTOMHBIE U TPEXaTOMHbIE CIUPTHL. MeToabl
CHHTE3a. XMMUYECKUE CBOMCTBA: OKUCIIEHUE, alWJIMPOBAHUE, JETHIPATALINS, B3AUMOJICHCTBUE C
AKTUBHBIMHU METajlaMH, LIeJI04aMy, KapOOHOBBIMHU KHCTI0TaMU. B3anMopeiicTBue rimiepuHa ¢
azoTHOU U docdopHoii kucaoramu. OOpa3oBaHUE XEIATHBIX KOMIUIEKCOB. [IpumeHeHme
STUJICHIIHUKONS U runepuHa. [Ipocteie adupel. Knaccudukamus, Homenknarypa. Buabt
n3oMepuu. MeToibl osydeHus:: peakius BuiibsiMmcoHa, MEXMONIEKYIISIpHAsT IETUAPATALIIS
CIUPTOB, MPUCOECTUHEHUE CITUPTOB U (DEHOJIOB K aIKEHAM U aJIKHUHAM.

Tema 28. ®eHobI.

Krnaccudukanus. MeToap! nosydeHus: MeI04HOE IJIaBJIeHHE apeHCyIb(OHATOB,
3aMelIeHue rajioreHa Ha Tugpokcuil. KyMonpHbIN crioco6 nosyueHus gpenomna B
npombinuieHHocTH (cuHTe3 [1.I.Cepreera).CotictBa peHomoB. @eHonbl kak OH-KHUCTOTHL.
CpaBHEHHE KUCIIOTHOTO XapakTepa ()eHOJIOB M CIUPTOB, BIMSHUE 3aMeCTUTENeH Ha
KHUCTIOTHOCTH (peHos1oB. OOpazoBaHue MPOCTHIX U CIOKHBIX 3(pupoB GeHonos. Peakuuu
IIEKTPOPUIBHOIO 3aMEIICHUS B apOMaTUYECKOM sIpe (DEHOJIOB: TaJIOT€HUPOBAHUE,
cynb(hupoBaHue, HUITPOBAHUE, HUTPO3UPOBAHHUE, COUETAHUE C COJIIMU JTHA30HMUS,
AIKWIMPOBAHKE U al[WJIMPOBAHUE.

Tema 29. Aupaeruabl 1 KeTOHBI.

N3omepus u HoMeHKIaTypa. MeTobl MOTy4YeHus albJAeTu/1I0B U KETOHOB U3 CIIUPTOB,
MIPOU3BOTHBIX KAPOOHOBBIX KHCIIOT, AJIKEHOB (030HOJIN3), ATIKUHOB (THAPOOOPUPOBAHUE,
ruapaTanus no Kydepoy), Ha OCHOBE METAJTIOPIAaHUYECKUX COEAMHEHNN. ALIMIIMPOBAHNE U
dbopMuUIHpOBAaHUE APOMATUYECKUX coeUHEHUH. [IpomblluieHHOoe nony4yenue Gpopmanpaeruia,
aleTalbJerua U BBICIIMX aJIbErUI0B (ruapopopmunnpoBanue). CtpoeHne KapOOHMIbHOMN
CPYIIIbI, €€ MOJSAPHOCTh U MOJISAPU3YEMOCTh. BiusiHue npupoabl U CTPOCHHUS paauKalia Ha
KapOOHMIIbHYIO aKTHBHOCTh. XMMHUECKUE cBOiicTBa. OOIIMe PEACTAaBICHUS O MEXaHU3ME
HYKJI€0(UIHHOTO MPUCOEANMHEHUS TT0 KapOOHUIBHOM TPyIIe aabAeTHI0B U KETOHOB.
KucnoTtHslil 1 ocHOBHO# KaTanu3. KHCIIOTHOCTh 1 OCHOBHOCTh KapOOHWJIBHBIX COCTUHEHUM.
Kero-eHnonbHas Tayromepusi. EHonmM3anus ajnbIeruioB 1 KETOHOB B PEAKIIUAX
raJOreHUPOBAHUS, H30TOITHOTO OOMEHA BOJOPO/1a U palleMU3AINH ONITUYECKH aKTUBHBIX
KETOHOB. KHCIIOTHBIN 1 OCHOBHOM KaTalnu3 3TUX peaklnil. BoccTaHOBIEHNE anbIeru1oB U
KETOHOB JI0 crupTOB. OKUCIIEHHE aIbJAETUA0B, PEareHTbl OKUCIICHUS.

o~ P-HenpeenbHbIe alTbIerH/Ibl B KETOHBL. MeTOIBI MOTyYeHHS: KOHICHCAINH,
OKHCJIEHHE aJlNTWIIOBBIX cupToB. ConpskeHne KapOOHMIbHOM TPpyIIIbl ¢ ABOWHOM yIiiepo-
YIIepoIHOit CcBsI3b10. Peaxtnu 1,2- u 1,4-npucoeaunenns. Boccranosenue o- F-nenpemensupix
KapOOHWJIBHBIX COCTMHEHUMN.

Tema 30. KapOoHoBbIe KMCJI0TBI M UX NIPOU3BOAHBIE.

Kap6oHoBbIE KHCTOTHI. DJIEKTPOHHOE CTPOCHHUE KapOOKCHIIbHOM rpymibl. 3omepus,
CIOoCcOOBI TOTYyYEHUS! OJHOOCHOBHBIX U IByXOCHOBHBIX KapOOHOBBIX KHUCIOT. HOMeHKkIaTypa.
Kuciorasie cBoicTBa. UX n3MeHeHHs O AEUCTBHEM 3aMeCTUTEISI. X MMHUYECKHE CBOMCTBA.
Peakmus srepudukarun. Crnoxnabie 3QpUpbl BBICIIUX KUPHBIX KUCIIOT.

OyHKIIMOHATBHBIE MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT: aMHU/IbI, aHTUIPHUIBI, TaJTOTCHTUPHIBI.
Crioco0bI MoTy4YeHust, peakIMoOHHasl CIOCOOHOCTh, 00JIacTh MpuMeHeHus. HenpenensHbie
OJIHOOCHOBHBIE KHCIIOTHI: aKPUJIOBasi 1 METAaKpUJIOBasl KUCIIOTA.

JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHL. VX monydeHnne okucienueM riukonei. OCHOBHbBIE
XMMHYECKHE CBOMCTBA.

Tema 31. AMUHBI.

DNEeKTPOHHOE cTpoeHre aMuHOrpynbsl. HoMeHnkiiatypa, usomepusi, criocoObl MOTydeHHUs,
dbuznyecKrue 1 XUMUYECKHe CBOMCTBA aMHHOB. KHCTIOTHOCTH, OCHOBHOCTH, HYKJICO(DHILHOCTD U
KOMILJIEKCOOOpa30BaHNE aMUHOB. JIMaMUHBI.

Tema32. J1eKTPOHHOE CTPOCHHE HUTPOrPYIIIbI.

Dopma A Crpanuna 12 n3 23



MunucrepctBo oOpazoBanus U Hayku Poccuiickoii deaepaunn

. o Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma no JUCHHUIUINHE XUMHS

Crioco0bl mosTy4eHus! HUTPOATKaHOB. XMMHUYECKHE CBOMCTBA HUTPOAIKaHOB. OTHOIIICHHE
MIEPBUYHBIX U BTOPUYHBIX HUTPOAIKaHOB. HUTpoankaHbl U B3pbIBUATHIEC BEILIECTBA.

Tema 33. IloBepXHOCTHO-aKTHBHbIE CBOHCTBA MOHOMEPHBIX H MOJIMMEPHBIX
MOJIEKYJ OPraHHUYeCKHX COCAUHEHM.
OCHOBHBIE CBOWCTBA CUCTEM, COCTOSAIINX U3 AU(DUIBHBIX MOJIEKYJ OPraHMYECKHX COSAUHEHHM.
[ToBepXHOCTHOE HATSKEHUE KUAKOCTEM, COCTOSIIMNX U3 ACHMMETPUYHBIX MOJIEKYJ. MoHocaon
IOBEPXHOCTHO-aKTUBHBIX BEILIECTB U BIUSIHHUE CTPOEHUS UX MOJIEKYJ Ha CBOMCTBA MOHOCIIOS.
AncopOuusi HU3KOMOJIEKYISIPHBIX U BBICOKOMOJIEKYJISIPHBIX IIOBEPXHOCTHO-AKTUBHBIX BEIIECTB,
WX MMEHOO00Pa3yoIas U CTAOMIM3UPYIOIIAsi CIIOCOOHOCTh. BEICOKOMOJIEKYIISIPHEIE
MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA B KAUECTBE 3aLIUTHBIX 000JI0YEK JUCIIEPCHBIX CUCTEM.
Muxkpoxkancyibl. [IOHITHE O TEXHOJOTHYECKUX CBOMCTBAX IMOBEPXHOCTHO-aKTUBHOI'O
BelIeCcTBa: IEHO00pa3yollas, IMyJIbIUPYIOIIas, CMauyrBaoIas cnocooHocTs. ConoOnmmu3anus
U nucnepranus. Moroimasi CrtocOOHOCTh MOBEPXHOCTHO-AaKTUBHBIX BelecTB. IX TOKCHYHOCTH U
Oropa3naraeMocTh.

Tema 14. OcHoBbl OMoxumun. Pocopoprannyeckue coennHennsi. CHHTeTHYECKHE
S/AbI.

VYrneBoabl. CTpoeHUE MOJIEKYJI, XMMUYECKHE CBOMCTBA U MULIEBasi IEHHOCTh MOHO-,

JI- ¥ TIOJIMcaxapuioB. AMUHOKHCIIOTHL. CTpOeHue MOJIEKYJI, U30MEpHs, HOMEHKJIATypa.
AmdoTepHbIe CBOCTBA aMUHOKHCIIOT, IIOJIMKOH/ICHCAIINS aMUHOKHUCIIOT. ek Kak CIoKHbIE
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUST alb(a-aMUHOKUCIOT. OCOOEHHOCTH MENTHIHOM CBSI3U.
Baxxneiie aMUHOKHCIIOTHI, BXOJISIINE B COCTaB OenkoB. [lepBuuHast, BTOpHYHas U TPETUIHAS
CTpyKTyphbI Oesnka. OyHkunu 6enKoB B opranu3Me. JIunuapl 1 HyKJIeHHOBbIE KUCIOThL. CocTaB
HYKJIEMHOBBIX KHUCIOT. CTpoeHHEe HyKIEOTUI0B U noauHykieotunoB. 3Hauenue JJHK u PHK B
KU3ZHEJEATENIbHOCTH KHUBBIX OpraHn3MoB. O0Ias XapakTepucTUKa, CTPOSHUE MOJIEKYII,
KJaccu(uKaIus, peakKiimoHHAast CIOCOOHOCTh, 00J1aCTh IPUMEHEHUSI.
OTtpaistoliye BEeIecTBa U MECTULNIBI. BUOXMMUUECKUI MEXaHU3M UX BO3JIEHCTBUS HA KUBbBIE
opranu3Mmsl. [Ipo6ieMa yHruTOXEHUS (YTUIM3AMH ) CHHTETUUECKUX SI/10B U IIYTH €€ PEIICHUSs.
MeToapl yHUUTOKEHUS XMMUUECKOTO OPYKHUS U PELICHHE BOZHUKAIOIINX 3KOJOTUYECKUX
npobiieM.

6. TEMbBI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSATUM

Tema 1. OcHOBHBIC MOHATHS U 3aKOHBI XMMHH (IPAKTHYECKOE 3aHATHE).

Bomnpocs! k Teme.

1.3aK0H MOCTOSIHCTBA COCTABa, 3aKOH KPAaTHBIX OTHOLLIEHUS.

2. 3akoH ABOrajipo U CIEICTBUU U3 HETO.

3. 3aKOH COXpaHEHMsI MACCHI.

4. 3aK0H SKBUBAJICHTOB.

5. Pacdersl mo xumuueckuM (opMysiaM U ypaBHEHHSIM peakuuil. PemieHue THIOBBIX
3aj1ad.

Tema 2. Ctpoenune atoma. Ilepmonmueckas cucrema /I.M. MenpneneeBa B cBere
TeOpHUH CTPOeHMS aToMa (IPAKTHYeCKoe 3aHsATHe).

Bompocs! k Teme.

1. Teopun crpoenus aroma Pezepdopmaa, bopa.

2. OcHOBBI KBAaHTOBOM MexaHMKM. KBaHTOBBIE uHClIa M CTPOEHHE DJIEKTPOHHBIX
obonouek aromoB. [IpaBuna ['ynna u Kneukosckoro, npuniun [laynu n HauMeHbIIel S3HEPTUH.

3. I[lepuoanueckas cucrema JI.11. Menneneena.

4. Pemienne THIIOBLIX 3a/a4.

Tema 3. Xumuueckas CBSI3b M CTPOCHHE BellleCTBA (MIPaKTHYeCKOe 3aHATHE).

Bomnpocs! k Teme.
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1. KoBaneHTHast CBsI3b, €€ Pa3HOBUIAHOCTh, MEXaHU3M 00pa30BaHUS.

2. Meton BajeHTHBIX cBs3el. [ nuOpuau3zanus.

3. MeToa MoJeKyJIIpHbIX OpOUTaIei.

4. MoHHas CBS3b.

5. MexmonekynsipHOe B3auMoerncTBue. BogopoaHas cBs3b.

6. Penienne TUMOBLBIX 3a7ad.

Tema 4. JHepreTuka XMMH4YECKHX NMPOLECCOB (MIPAKTHYECKOE 3aHATHE).

Bomnpocsl k Teme.

1. IlepBblii 3aKOH TEPMOAMHAMMKHU. DHTAJIBIIUS.

2. Ilonsarue 06 sHTpONTUU. BTOpOI 3aKOH TEPMOTUHAMUKH.

3. Tepmoxumuueckue 3akoHbl (3akoH ['ecca u ero ciencTBus) U pacyer.

4. W300apHO-M30TEPMUYECKHUN TMOTEHIMAT KaK KPUTEPUH CaMOIPOHM3BOJIHLHOTO
IIPOTEKAaHHUS IIPOLIECCOB.

5. Pemienue TUnoBeIX 3a7a4.

.Tema 5. Xumuuyeckasi KHHETHKA M XMMHYeCKOe paBHOBecHe (MPaKTHYeCKOe
3aHATHE).

Bompocs! k Teme.

1. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIMK OT KOHLEHTPALUU.

2. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOUN peaKIu OT TeMIIepaTyphl.

3. Xumuueckoe paBHoBecre. KOHCTaHTa XUMHUYECKOIO PaBHOBECHS.

4. CmellleHue XUMUYECKOTO paBHOBECHSL.

5. Pemienue TUNoBBIX 3a7a4.

Tema 6. Teopun pacrBopoB. Cnocodbl BbIpakKeHHUs] KOHIEHTPAllMM PACTBOPOB
(mpakTUYeckKoe 3aHATHE).

Bompocs! k Teme.

1. CriocoObI BeIpaskeHUsI KOHIIEHTPAIIMU PACTBOPOB. Pelienne TUIMOBBIX 3a/1a4.

2. Tepmoamnamuka npornecca pactBopenus. Teopus Kabiykosa - Menaeneesa. [IpaBuiio
¢a3 dDasuHca.

3. 3akonsl ['enpu, Jlansrona, CeueHona.

Tema 7. DaexkTpoauTHyecKass AMCCOUHUANMA M THAPOJHM3 cosell (IpaKTHYeCKoe
3aHsATHE).

Bomnpocs! k Teme.

1. KoHcranTa u cTeneHp nucconuanuu. 3aKkoH pazdoasinerus: OcTBaipia.

2. Bonoponnsliii mokasarens. Onpeaenenue pH CHIIBHBIX U CIa0BIX 2JIEKTPOIUTOB.

3. lM'uaponus coneid.

4. TIpousBeneHne paCTBOPUMOCTH.

5. Pemenne THIOBBIX 3a/1a4.

Tema 8. JnekTpoxumMHYecKHe MPouecchl.(CEMUHAPCKOE 3aHATHE).

Bomnpocs! k Teme.

1. Ompenenenne U KIacCHPUKAIUS IEKTPOXUMHUECKUX MPOIIECCOB.

2. MexaHn3M BO3HUKHOBEHHS JIEKTPOAHOTO MTOTEHIINAA.

3. CtanaapTHBIN BOAOPOIHBIN AJIEKTPOJ U BOJAOPO/IHAS LIKAJIA TOTEHI[MAIOB.

4. YpaBHenue HepHcTa 1 HanpaBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MTPOIECCa.

5. PelieHue TUMOBBIX 3a4ad.

Tema 9.Metajuiibl. Koppo3uoHnHsle nponecchl (CeMUHApPCKOe 3aHATHE).

Bompocsl k Teme:

1. Xumuueckas KOppO3Hsi METAJIIIOB.

2. DNEeKTPOXUMHUYECKAs] KOPPO3HUs METAILIIOB.

3. Atmocdepnas kopposusi. Kopposust B rpyHTe.

4. Koppo3us 1ipu HEpaBHOMEPHOM a’paliiu.
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5. KoHTtakTHas koppo3us.
6. MeTo1bl 3aIIUThI OT KOPPO3UH.

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Ne Yacel | Tema, conepxanue JesaATeIbHOCTb CTY/IeHTa
ILII. J1a00PaTOPHBIX 3AHATHH
1 3 MeToapl OUNCTKH U BBIAEICHUS | BrinonHeHne skcriepuMeHTaabHOU
OpPraHMYECKHUX COCIUHECHUM. 4acTH, aHAJIN3 PE3yJIbTATOB,
oopmIIeHHE U 3aIUTa MPOTOKOJIA
2 3 AJKaHBI. BrlnosniHeHue 3KCriepuMEHTaIbHON

4acTH, aHAJIU3 PE3yJIbTATOB,
oopMIIeHHE U 3aIIHUTa IPOTOKOIIA
3 3 AJTIKEHBI. BerlnosHeHNE 3KCIIEpUMEHTAIBHON
4acTH, aHAJIU3 PE3yJIbTATOB,

oopmieHHE U 3alUTa IPOTOKOJIA
4 3 AJIKVHBL. BrInonnenue 3xkcriepuMeHTaIbHON
4acTH, aHAJIU3 PE3yJIbTATOB,

oopMIIeHHE U 3aIIMTa IPOTOKOIIA
5 3 ["anorenyrieBonOpoab. BrlnosHeHue 3KCiepuMEHTaILHON
4acTH, aHAJIU3 PE3yJIbTATOB,

oopmieHHE U 3alUTa IPOTOKOJIA
6 3 ApCHBI. BrimonHeHnue sKkcrepuMeHTaabHON
4acTH, aHAJIU3 PE3yJIbTATOB,

ohopMIIeHHE U 3aIIHTa IPOTOKOIIA
7 3 Criupthl 1 (HEHOBI. BerlnosHeHNE 3KCIIEpUMEHTAIBHON
4acTH, aHAJIU3 PE3yJIbTATOB,

oopmieHHE U 3alUTa MPOTOKOJIA
8 4 Anbaeruipl U KETOHBI. BrlinonHenue s3kcnepuMeHTanbHON
4acTH, aHAJIN3 PE3YJIbTATOB,

oopMIIeHHE U 3alUTa IPOTOKOJIA

9 4 KapOoHOBBIE KUCTOTHI U UX Brinonnenue sxcrepuMeHTaabHON
IPOU3BOJIHBIE. YacTH, aHAJIN3 Pe3yJIbTaToB,

oopMIIeHHE U 3alUTa IPOTOKOJIA

10 3 AMUHBIL. BerlnosHeHNE 3KCIEpUMEHTAIBHON

4aCTH, aHAJIN3 PE3YJIbTATOB,
oopmIeHHE U 3alUTa IPOTOKOJIA

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®EPATOB

Jannslii Buj paboTsl He peaycmoTpeH YII.

9. IEPEYEHbBb BOITPOCOB K DK3AMEHY (BAUYETY)

Ilpumepnuie sonpocel Kk 3auemy no oouieil xumuu
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10.

11.
12.
13.

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

23.

24,

25.

26.
27.

28.

29.

30.
31.

OcHOBHBIE KJIaCCBI HEOPraHUYECKUX coeauHeHu. Oxcuapl M ocHoBaHMA. [IpuHIMIIBL
KJaccu(UKauy, XMMUYECKHE CBOMCTBA U CIIOCOOBI MOIydeHusl. B3anMOCBS3b CTPYKTYPBI
OKCHJIOB OT BAJICHTHOCTH 3JIEMEHTOB U UX PACIIOJIOKEHUE B IIEPUOJAUYECKOMN CHCTEME.
OcHOBHbBIE 3aKOHBI M MOHATHS XUMHM (3aKOH COXpPAHEHHUS MAacChl U 3HEPIUM, 3aKOH
IIOCTOSIHCTBA COCTAaBA U KPAaTHBIX OTHOIIEHUH, 3aKOH SKBUBAJIEHTOB). MoJb - KOJIUYECTBA
BellleCTBA. 3aKOH ABarajpo U ero CJiaeJCTBUSI.

Kucnorst u conu. IlpuHuumnel kinaccupukanuu. XUMHYECKHE CBOHCTBA U CIIOCOOBI
IIOJIyYEHUS COJIEH.

AToMHO-MonekysipHoe yueHnue. Teopus Pesepdopna, e€ nocToMHCTBA M HEIOCTATKH.
KBanToBas teopust aroma H. bopa, OCHOBHBIE I0JI0KEHUS, JOCTOMHCTBA U HEOCTATKHU.
ITpuHIUIIBI 3aTI0JTHEHUS ATOMHBIX OpOUTaJIEH.

[Tepuonnueckuii 3aK0H U nepuoauyeckas cucrema anemeHToB .M. Menaeneesa. Mcropus
U DTallbl CO3/1aHusl.

[TapameTpsl aToMa ¥ IEPUOJUYHOCTD UX U3MEHEHUS B IIPENIEIIAX CUCTEMBI 3JIEMEHTOB.
3aKOH COXpaHEHMsI MACChl M DHEPIUHU, €r0 3HAYCHHE B XUMHUYECKUX pacueTax. 3aKOH
ITIOCTOSIHCTBA COCTAaBAa M KPaTHBIX OTHOILIEHUM.

3aKoH ABOTaJpo U €ro CIeACTBUs. 3aKOH SKBUBAJIECHTOB.

XHUMHYECKas CBA3b U CTPOCHUE MOJIEKYJ. MeToJ| BaJ€HTHBIX CBSI3€H, €ro JOCTOMHCTBA U
HEJOCTaTKH.

MeTtoa MonekyiapHbIX opourtaneil. Ero ocTouHcTBa M HEOCTATKH.

KoBasienTHas cBsA3b. MexaHU3Mbl 00pa30BaHMsI XUMUYECKOH CBSI3H.

I'mOpumuzanms  aToMHBIX  opOmrtaneid. Tumel rTuOpuam3ammu. IIpocTpaHcTBEeHHOE
pacroio’keHue riOpUIHBIX AaTOMHBIX OpOuTaneil.

NonHas cBs3b.

Meramnueckas CBA3b.

MesxmortekynsipHoe Bzaumozenctaue. [lpupona Ban-nep-BaanbcoBbix cui.

ArperaTHoe COCTOSIHME BEILIECTBA.

XHAMHYECKOE CTPOCHHUE TBEPAOIO TENA.

AMopdHOe cocTosTHIE BEIECTBA.

Kpucramnsl. Kprucramnmaeckue pemeTky, TAIIBI KpUCTAUIMYECKUX PEIETOK, CTPOCHHUE.
PeanbHble KpUCTaIBL, 1e(EKThl KPUCTAITNYECKON PEeIIeTKH.

IlepBbii 3akoH TepmonuHamuky Ilonstme HSHTanbnus. I[IpuHIUOBL pacdera 3TOro
TEPMOAMHAMUYECKOT0 ITapaMeTpa MIPUMEHUTEIBHO K XUMUYECKUM CHUCTEMAaM.

Bropoit 3axkon TepmonunHamuku. [lonartme sHrponusa. IIpuHOHMIBI pacdera 3TOro
TEPMOAVMHAMUYECKOTO ITapaMeTpa MPUMEHUTEIBHO K XUMUYECKUM CUCTEMAaM.

CBoOoxanast sHeprust ['m66ca, Kak KpUTEPHIl OILEHKH BO3MOXKHOCTH CaMOIPOU3BOJIHLHOTO
MIPOTEKAHUsl XUMHUYECKHUX IIPOLIECCOB.

3aKOH JEHCTBYIOIIMX MacC. 3aBHUCHUMOCTh CKOPOCTH XHMMHYECKOM peakiuu OT
KOHILICHTPALUU U IIPUPOJIBI pEAarUPYIOLIUX BELIECTB.

OHeprus aktuBauuu. [lonarrue akTuBrpoBaHHbI kKoMILieke. 3akoH Bant-I'odda. Karanus.
Xumnueckoe paBHoBecue. [Ipunnun Jle-Illarense. KoncTanTa paBHOBECHS KaK KpUTEPH
OLICHKH OJJHOCTOPOHHETO MPOTEKAHUS XUMHUECKOT0 MpoILecca.

OOmast Teopust pacTBOpoB U pactBopuTeneil. CrocoObl BbIPRXEHUS KOHILIEHTPAILUH
pactBopoB. [loHsiTHE pacTBOPUMOCTh. PacTBOPHUMOCTB ra30B B MKHUIKOCTSX, 3aKOH [ €HpH.
B3anMHast pacTBOPUMOCTB JKMIAKOCTEM, IOHATHE KOHCTAHTHI PACIIPEACIICHUS.

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

Temrieparypb! KMIIEHU U 3aMEP3aHUs] paCTBOPOB U pacTBopuTelici. I1epBblii 1 BTOpoi 3akoH Payir.
OcHOBHbIE TNPUHIMIBI KIaccU(UKAMK pacTBOpUTeNell (MOJSIPHOCTh, HWOHU3UPYIOIIAs
CIOCOOHOCTH, KUCIOTHOCTD U T.JI.).
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Teopust 3EKTPOAUTUUECKOM TUCCOLMALINY.

Kucnorel 1 OCHOBaHHA € TOUYKM 3pPEHUSI TEOPUU IJIEKTPOJUTUUYECKOH JMCCOLMALMU
Appenunyca, Teopun bpencrena u Jloypu, anekrponHoit Teopuu Jlpronca.

CunbHble U cradble NIeKTPOIUTHL. JIMHaMHUYeCKOe paBHOBECHE B PACTBOpax.

Kaxymascs u a¢pdexruBnas konuentpanus. [TonsTHe akTHBHOCTH.

HonHbIe peakiuu B pacTBOpax.

IIpousBeneHne pacTBOPUMOCTH.

HNonHoe npousBeeHue BOIbl, BOJOPOIHBIN OKA3aTeb.

I'mpponus cosen.

bydepHnoe neiictBue. bydepHbie pacTBOPHI.

KommunekcHele coequnenus. OOuias xapaktepuctuka. [loHaTne KoopAMHALMOHHAs CBS3b.
Teopust KOMIUIEKCHBIX coequHeHn A. BepHepa.

IIpocTpaHcTBEHHOE CTPOCHUE U M30MEPUSI KOMIUIEKCHBIX COEIMHEHUH.

Meron BaneHTHBIX CBA3€H B OMCAHUU KOMILJIEKCHBIX COEIMHEHUM.

OO6mIre MOHATHS O JUCTIEPCHBIX CUCTEMAX.

Knaccudukanus qucnepcHbIX CUCTEM.

CriocoOb1 00pa3oBaHuUs M YCTOMYUBOCTH JTUCTICPCHBIX CHCTEM.

307u, renu, CTyIHU.

Ionyuenvie koo IHBIX pacTBOPoB CTPYKTYypa KOJUIOMIHOM YacTHLIbL. MHULIETUIIPHOE CTPOESHHE 30TIEH.
Hcxonnpie moHATHUS 00 YCTOMYMBOCTH AMCIEPCHBIX CUCTeM. OHeprus Ban-nmep-
BAaJIbCOBBIX B3aUMOJECHCTBUM.

OnekrponutHas koaryisuus. [lentuzanus. Kuneruka npouecca KoaryJisiiuu.
[ToBEepXHOCTHO-AKTUBHBIE BEIIECTBA U UX BIUSHUE HAa TUCIEPCHBIE CHCTEMBI.

A»spo30i11, TOPOUIKHU, CycrieH3uu, neHbl. [Ipumenenne I1AB.

OMyJibcuuU: MPOOJIEMbI YCTOMUUBOCTU. THI SMYJIbCUU.

OMyJIbraTopsl: UX JIEHCTBUE U TUIIBI.

ComoOunu3anust (KOJIJIOUTHOE PaCTBOPEHUE).

OKuCIMTENIBHO-BOCCTAaHOBUTENIBHBIE TIPOLIECChL. CTENEHb OKKCIICHHS M CTPOSHUE aTOMA 2JIEMEHTA.
Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEaKLIUM.

CrniocoObl paccTaHOBKM KO3(h(PHUIIMEHTOB B OKUCIUTEIbHO—BOCCTAHOBUTENIBHBIX PEAKIIMAX.
MeToapbl AIEKTPOHHOTO OanaHca ¥ HOHHO-AJIEKTPOHHBIH.

OneKTPOAHBIN NOTEHIMAI U PSIT HAIPSKEHUS METAIIIOB.

CrangapTHBIN U peabHBINA AIEKTPOAHBIN noTeHnHan. Y pasHenue HepHera.

@DaxTOpHI BIUAIOLIME HA TPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN.
XUMHYecKre UCTOYHUKH TOKA. ["aibBaHUUECKHE FIIEMEHTHI.

IIpoueccel, npoucxoAsAIIKe IPH 3apsAIKe U pa3psAIKe CBUHIIOBOTO aKKyMYJISITOpA.
DnekTposn3. 3aKOHBI DIIEKTPOIIH3A.

OOmue cBoiicTBa MeTamioB. Metaiannyeckas CBSI3b.

Koppo3sus. Bunbr kopposuu. Kopposust MmeTamioB u criocoObl 60psOBI ¢ HEH.

Bonopozn. Mecro B rieprHoaryecKoii CUCTEME XMMUAYECKUX IEMEHTOB. XUMUUECKHE CBOMCTBA. [ lomyueHue.
CoennHeHns BOAOPO/A: BOJIa M MIEPOKCU BOJOPOIA.

I"anorensl. O0mas xapakrepucTuka. XuMuieckue cBoictpa. [lomyuenue.

CoenrHeHus TaloreHOB: TaJIOr€HOBO0PO/IbI; KHCIOPOA0CO IEPIKaAIlINe COSTMHEHHS TaJIOT€HOB.
INoarpynma kucnopoza. O61mast xapakrepructrka. Ousnyeckre 1 XuMuaeckue coiictaa. [ lomydenue.
O30H. ®u3nueckue U XuMH4Yeckne cBoiictaa. [loryuenue.

Cepa. ®uznueckue cBoiictsa. Amorponus. [lonydenue.

Cepa. Haxoxaenue B mpupojae. XuMuueckue cpoiictpa. [Ilpumenenue.

CepoBonopon. [Tonyuenue. @uznueckue u xumudeckue cBorucTBa. Cynb(us.

Oxcunpl cepbl. dusznueckue u xumMuyeckue cBoiictpa. [lomyuenue.

Cepnas kucnota. [lony4yenue u cBoiicTsa.
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108.
109.
110.
111.
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113.

=

[Toarpynna azora. O0mas xapakrepuctuka. A3or. du3nueckue 1 XUMUYECKUE CBOMCTBA.
Ammuak. Conu aMMOHUS.

Heconeobpasyromnme oKCHabl a30Ta.

A3O0THUCTBIN U a30THBIN aHTUAPUIBI. A30TUCTasl KUCIIOTA.

A3sotHas kucinora. [Tonyuenue. CoiictBa. PaznoskeHne HUTPaTOB.

dochop. Amnorponus. [Toayuenrne. XuMUueCKre CBOMCTBA.

Coenunenus pochopa: pochun, okcua hochopa (I1), okenn pocdopa (V).
dochopHbIE KUCIOTHI.

[Toarpynna yriepona. OOmiast XapakTepucTiKa. AJIJIOTPOIIHS.

XUMUYeCcKHe CBOMCTBA yriepoa. YToJibHas KUCIOTa U €€ COJH.

Oxkcupl yriaepoja.

Kpemuuii. Pactipoctpanenue B mpupoje. Amnorponus. [Tonyuenne. CoiicTBa.
CoenyHeHNs KpeMHUS: CHJIaH, OKCHJI KDEMHUS, KDEMHUEBbBIE KUCIIOTHI.

['epmanuii, 010BO, CBUHEIL.

Antomunuii. [Tonyyenue. CoiicTBa.

CoenuHeHUs aTIOMUHUS: OKCHUJT, TUIPOKCU, TUIPUI.

[enounsie metamuibl. O0mas xapakrepuctuka. [lomyuenue. CBoiicTaa.

CoenuHeHUs MIETOYHBIX METAIIIOB.

[Ienouno - 3emenbHbIe MeTauTbl. OOmIas xapakrepuctuka. [lomyuenne. CBoiicTBa.
CoenMHeHUs MIETOYHO - 3eMEJIbHBIX METaJUIOB.

[Toarpynna menu. Obmas xapakrepuctuka. [lonyuyenne. CoiicTBa.

CoenuHeHUs OTHO- U IBYXBaJICHTHON MEJH.

Cepebpo u ero coeiMHEHUS. 30J10TO U €r0 COCTUHECHHS.

[onrpyrma muaka. O61mas xapakreprctrika. [psk. [omydenue, cBolicTsa, coemHenys 1HKa. Kaavii.
PryTs. CoequHeHust OAHO- U IBYXBaJIECHTHOU PTYTH.

[Tonrpymnmna xpoma. O6mas xapakrepuctuka. [lonydenue u cBoiicTBa Xxpoma.
CoenuHeHNs JBYX- U TPEXBAJIEHTHOTO XpOMa.

CoennHeHNs 4eThIpeX- U NIECTUBAIIEHTHOIO XpOMa.

[omrpynma mapraniia. O0mwe coiicTsa 311eMeHToB. [ loyueHre MeTarioB. XUMIUYECKHe CBOMCTBA.
CoenuHeHus AByX- U TPEXBAJIEHTHOTO MapraHia.

Coenunenus Maprasiia, TEXHEIUsI U PEHUs ¢ BaJleHTHOCTHIO 1V.

CoennHeHns ceMUBAICHTHOTO Mapranma. Conu MapraHia.

BoceMmas rpynna noOounas moarpymnmna. OOmas xapaktepuctuka. [loarpynma xenesa.
IlosydyeHne u XUMHUYECKUE CBOMCTBA, AJIJIOTPOIINS XKEJe3a.

CoenuHenus IBYXBAJIEHTHOTO JKeJe3a.

CoennHeHns TpEXBaJIEHTHOI'O JKeEJe3a.

Hpumepnbte 680NPOCHL K IK3AMEH)Y no OPZQHMQeCKOﬁ xumuu.

Crpoenue opraHn4ecknx BeniecTs. Teopust xumudeckoro ctpoenust A.M. bytneposa.
KBaHTOBO-MEXaHMUECKHE MTPENCTABICHUS U SJIEKTPOHHOE CTPOEHUE aTOMa YIJIEPOJa.
BaneHTHOCTS.

B3anmHOe BiiMsHME aTOMOB B MOJIEKYJIAX OPraHUYECKUX COCIMHEHUN. IHNyKTUBHBIN U
Me30MEPHBIN 3PPEKTHI.

Knaccugukarus oprannyeckux coeiuHeHuil. OCHOBHBIE KIacCU(UKAITIOHHBIE
MPU3HAKU: CKEJIET MOJIEKYJIbl, HAJIMYME KPATHBIX CBA3EH U (YHKIMOHAIBHBIX TPYIIIL.
I'oMo10TY ¥ TOMOJIOTUYECKUN PSLL.

Buns! nzomepun. CTpyKTypHas U IpOCTpaHCTBEHHas nzoMepus. [lonsatue o
XUPAIBHOCTH.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.
26.
27.
28.

29.
30.

OO011re TpUHLIKITBI COBPEMEHHON MEKyHApOIHOM HOMEHKIIATYPbl OPraHUYECKUX
coemuaenuit (MIOITAK).

Knaccugukarus oprannyeckux peakiuii. CxeMbl OpraHMuecKux peaknuii. 'omo- u
reTepOIMTUYECKHI TUIT pa3pbIBa CBS3U. Pagukanbl, 37eKTpo(UIiTel U HyKJICO(DUIIHI.
OxucneHne 1 BOCCTAaHOBJIEHUE B OPraHU4YECKONH XUMUH.

Ankansl (IIpeliebHbIE YTIIEBOJOPO/IbI). DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE.
Homenxknarypa u nuzomepus. @usndeckue cpoiictsa. CriocoObl OTydEHUS.

Aunkansl (IpeieNIbHBIE YTIEBOA0POIbI). XUMHYECKHE CBOMCTBA. OTACIbHBIC
IIPEACTABUTEIH.

AJIKeHBbI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE, HOMEHKJIATypa, U30MEpPHUSL.
®usnyeckue cBorcTBa. [lonydyeHue ankeHoB.

Aukenbl. XuMudeckue cBoiictBa. Peakiuu npucoenuuenus. [IpaBuino MapkoBHHKOBA.
KauectBennsle peakuyuu. OTAeNbHbIE IPEACTABUTENH.

ATKHHBI. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE AIKUHOB. M30Mepus.
[Tonmyuenue.

AnkuHbl. XMMUUYECKHE CBOMCTBA AJIKUHOB. AlleTHiIeHUIbl. OTAeNIbHbIE TPEICTABUTEIIH.
Anxanuensl. Homenknatypa n uzomepus. Knaccugukarus. ConpspkeHHBIE TUCHB.
[Tonyuyenue u xummnueckue coictea. Peakiuu 1,2- u 1,4-npucoequnenue. Ipupoansiii
U CUHTETUYECKUH KayuyK.

["anoreHnpon3BoaHbIE NPEAEIBHBIX YTIEBOA0POA0B. CTpoeHNE, HOMEHKIIATYpa,
nuzomepus. [lonydyenue u xumuueckue cporictsa. OTaeabHbIE TPEICTABUTEIH.

ApeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE OEH30/1a. APOMAaTUYHOCTb.
[IpousBoaubie OeH3oma. [lomydyenne u npuMeHeHue.

Apenbl. Xummnueckue cBoicTBa. OTaenbHbIe peACcTaBUTENN. BiausHue 3amectureneii Ha
HaIrpaBJIeHUE JICKTPOPHUIHLHOTO 3aMeIIEeHHs B OCH30JIbHOM KOJIBIIE.

Crnuptel. Knaccugukanus. [IpenensHble oqHoaTOMHBIE cUpThl. HOMeHKIaTypa.
N3omepus. @usnueckue cBoicTra. llomyuenue.

[TpenenbHbIE OJHOATOMHBIE CIUPTHI. XUMHUECKUe cBoiicTBa. IIpocThie aupsl.
OTtaenpHbIE IPEICTaBUTENH.

Tuons! (Tnocnuptsl). Homenknatypa. [lonydenue. @usndeckne cBOHCTBA. XUMHUECKUE
CBOMCTBA.

®enounbl. Knaccugukarus. Crpoenue. @usnueckue cBoiictsa. [lonmyuenue.

®enoubl. BzaumHoe BivsiHUE aTOMOB B MOJieKyJie ¢eHoa. XUMHUECKUE CBOMCTBRA.
OtnenbHble npeactaButeny. GenonodopmanbieruHble CMOJIBI.

KapOoHuibHble COeIMHEHMS — aJlbJIETHIbl U KETOHBL. M30Mepus, HoMeHKIaTypa.
®usnyeckue corctsa. [lonyuenue.

Anbaeruzas! U ketonbl. KapOoHumbpHas rpyiina, ee 0cCOOeHHOCTH. XUMHUYECKHUE CBOMCTBA
JIBJIETU0B U KeTOHOB. KauecTBeHHbIE peakluy Ha KapOOHMIbHYIO Ipymnity. OTienbHbIe
IIPEICTABUTEIH.

KapOonogssie kucnotsl. Knaccuduxanus. [lpenensHbie 01HOOCHOBHBIE KapOOHOBBIE
kucnotel. Homenknarypa. U3omepust. @uznyeckue cBoiictBa. CriocoObl MOIydeHus.
[TpenenbHbIE OHOOCHOBHBIE KAPOOHOBBIE KMCIOTHI. DJIEKTPOHHOE CTPOCHHE.
XUMHYECKHEe CBOMCTBA (KUCIOTHBIE CBOMCTBA, PEAKITNU HYKJICO(DHIBHOTO 3aMEIICHUS ).
@OyHKIMOHATbHbIE TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ alloreHaHT uAPHUIbI.
AHTUAPUIBIL.

@OyHKUMOHATbHbIE TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ClI0XKHBIE A3UPBI. AMHIBL.
Awmunbl. Knaccudpukanusa. Homenkiarypa. Crioco6bl osyueHusl.

AmuHbl. X¥MUYECKHEe CBOMCTBA (OCHOBHBIE CBOICTBA, KUCIIOTHBIE CBOMCTBA).
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31. AMunbL. Peakuu ¢ a30THCTOM KHCIOTON (TIEpBUYHBIC alTM(aTHUECKUE aMUHBI,
HEpBUYHbIE apOMATUYECKUE aMUHbI, BTOPUYHbIC AU (paTHYECKUE U apOMaTUYECKHE
aAMHHBI, TPETUYHbIE APOMATUYECKHE TPETHUHBIE AJIN(ATHUECKUE AMUHBI).

32. AMuHbl. Peakuuu okucineHus. DNeKTpopUiIbHOE 3aMELIEHUE B apOMAaTHYECKUX aMUHAaX.
OTtaenpHbIE IPEACTABUTENH.

33. BeicokomornekymspHble coeauHenus. Knaccudukanus 1 HOMEHKIAaTypa.

OtmnuutenbHbie ocooeHHOocTH BMC. @usnyeckue COCTOSTHUS TOJIMMEPOB.

34. MGTOI[BI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ. HOJ’II/IMepI/I?)aI_[I/IH.

35. MeTozpl cCHHTE3a BBICOKOMOJIEKYIISIPHBIX coeanHenuil. [lonmukonnencanusi.

36. Xumuueckue rmpeBpauieHus NoJIMMepPOB.
37. OtnenwHbie peacTaButTesii BMC u ux npuMeHeHHe.
38. [Ipupoaubie HICTOYHUKH yTiIeBO0poa0B. HedTh. IIpoMeltuienHas mepepaboTKa.

Pextudukanus nedru.

39. [IpupoiHbIe HICTOUHUKH YITI€BO10pO10B. KpekuHr 1 pudopMUHT HEQTEnpoyKTOB.
40. [IpupoHBIE HICTOYHUKH YTIIEBOOPOAOB. IIpupoaHbIil 1 Oy THBINA HE(TSIHBIE Ta3bl.

41. IlpupoaHbie HCTOYHUKHU yTiIeBo0poa0B. KameHHslii yronb. KokcoBanue.

10. CAMOCTOATEJIBHASA PABOTA CTYAEHTOB

Copnepxanwe, TpeOOBaHHMS, YCIOBHUS U MOPSIOK OPraHU3AINUN CAaMOCTOSITEIILHON paboThI
o0yJaromuxcs ¢ yueToM (GopMbl 00yUYeHHs ONIPEIEIIIOTCS B COOTBETCTBHH ¢ «[lonokeHuem oo
OpTaHM3aIMH CAaMOCTOSITEIILHOW Pa0OThl OO0YYaIOIUXCS», YTBEPKIACHHBIM YUYEHBIM COBETOM
Yal'y (mporokon Ne8/268 ot 26.03.2019 1.).

dopma o0yueHus — ouHasi.

dopma
Bua camocTosTe1bHOI padoTh KOHTPOJISt
(npopabomka yuebHo2o mamepuana, O6bem | (nposepka
HazBaHue pa3ieoB u TeM peutenue 3a0ad, pegpepam, 00K1aA0, B peutenus
KOHMPONbHASL paboma, no020mosKa K gyacax 3a0ay,
coauye 3auema, 3K3ameHa u op.) pechepama u
op.)
1. OOGmas xumus [TpopaboTka yuebHOro MaTepuaa ¢ 6 TECTUPOBAHHE,
UCIOJIb30BAaHUEM PECYPCOB YUeOHO- 9K3aMeH
METOAMYECKOTO M HH)OPMAITHOHHOTO
oOecrieyeHns JUCUUTUINHBL;
[ToaroroBka Kk TECTUPOBAHUIO;
[ToaroToBka K caye 9K3aMeHa
2. ®uznyeckas, [TpopaboTka yuebHOro MaTepuaa ¢ 6 TECTUPOBAHHE,
KOJIJIOUHAS U UCTIOJIb30BAaHUEM PECYPCOB YUEOHO- 9K3aMEH
aHATTMTHYECKast XUMHS. | METOJMYECKOTO U HHPOPMAITHOHHOTO
o0ecreyeHus AUCUUIUINHBL;
[ToaroroBka Kk TECTUPOBAHUIO;
[ToaroToBka K caye sK3aMeHa
3. Heopranmueckas [TpopaboTka yuebHOro MaTepuaa ¢ 6 TECTUPOBAHHE,
XUMHSL. UCIIOJIb30BAHUEM PECYPCOB YUeOHO- YCTHBIH

Dopma A
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METOJIUYECKOTO U HH(POPMAITMOHHOTO orpoc,
obecneyeHus JUCIUIUINHEI; 3K3aMEH
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka k cjade 3K3aMeHa

4. Opranuyeckas XuMHs. [TpopaboTka yueOHOTO MaTepuaia ¢ 60 TECTUPOBAHME,
UCIIOJIb30BAaHUEM PECypCOB yUeOHO- YCTHBIN
METOJAMYECKOT0 ¥ HH(POPMAIIMOHHOTO onpoc,
obecneyeHus JUCIUIUINHEI; 3K3aMEH
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka k cjade 3K3aMeHa
HTtoro 78

11. YYEBHO-METOJINYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

Cnucok peKOMEHIyeMOH JINTEpaTypbl

OCHOBHA:
1.I'muaka H.JI. O6mas xumus, M.: Uarerpan-IIpecc, 2005. — 723 c.
2.Koposun H.B. O6mas xumus. M.: Beiciias mik., 2000.

3.I'munka H.JIL. 3agaum u ynpaxxknenus no oomeit xumun/Ilon pen. B.A.Pabunosnya, X.M.
Pybunoii. 26-e uzna. JI.: Xumus, 1988.

4.Apremenko A. M. Oprannyeckast XuMus: Y4eOHUK I By30B / ApTeMEeHKO AJIeKCaHap
NBanoBuu. - B niep. - M. : Beiciias mkona, 2002

JAOTIOJTHUTEIbHASA .

1.I'yzeit JI.C., Ky3nenos B.H., I'yzeit A.C.. Obmas xumus. M.: 31-Bo Mock. yH-1a.1999.
2.ITaBnoB H.H. OGmas u Heoprannyeckas xumus. M.: Ipoda, 2002.

3.Hekpaco B.B. YueOnuk o6meit xumun. M.: Xumus. 1981.

4. TperbsikoB 10.1. (pen.) Heoprannueckas xumus. T.1. M.: Academia, 2004.
5.Xayckpodt K., Korcrebn D. CoBpemeHnHslit Kype oOuieit xumuu. M.: Mup, 2002.
6.VYraii S.A..O6mas xumust: Yueb. 2-e uzf., nepepad. u gom. M.: Beicm. mk., 1987.

7. Tepueii A. CoBpeMeHHast oprannueckas xumus. M.: Mup, 1981, 1. 1,2.

8.bepesun b.J1., bepesun J1.b. Kypc coBpemennoii oprannueckoit xumuu. M.: BIII, 2001.
9.HecmesnoB A.H., HecmestHoB H.A. Hauana opranndeckoii xumun. M.: Xumust, 1970,
10.Caiikc I1. Mexanu3Msl peakuuii B oprannueckoid xumuu. M.: Xumus, 1991.
yueOHO-MeToAnYeCKas:

1.Enukees O.111., EnukeeBa JI.®., Muxeesa JI.A., bpeiackux I'.T. PykoBoacTBO A1 NpOBEAEHUS
1abopaTOpPHBIX paboT 1Mo XuMuu. — YbsiHoBck: Yiul'VY, 2015. — 30 c.

2. Enukeesa JI.®., Muxeesa JI.A., bpeiackux I'.T. Metoauueckoe nmocodue K 1ad0paTopHbIM
3aHSATHUSM IO OPTaHWYECKON XUMHH. - YbsHOBCK: Y'Y, 2015. —52 c.

0) nporpaMMHoe ofecneyeHue
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1.Microsoft Office
2.0C Windows Professional
3.Antumiaruatr BY3
B) I[Ipodeccuonanibubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:

1.1. IPRb0OOKS : 31eKTpOHHO-0MOIHMOTEUHAS CUCTEMA : CaiT / rpymma koMmnanuii A ITu
Ap Menua. - Capatos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: mist
3apEerucTpUp. Mojab30BaTeneH. - TEKCT : 2JIeKTPOHHBIH.

1.2. FOPAHUT : snextpoHHO-OMOMMOTEUHas cucTema : caiit / OO0 DieKTpoHHOE
m3parensctBo FOPAWT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JIOCTyNa: ISl 3apETUCTPUP. MTOJIb30BaTENEH. - TEKCT : JIIEKTPOHHBIM.

1.3. KoHcyJbTaHT cTyJeHTa :@ 3JIEKTPOHHO-OMOnMoTeuyHass cucrtema : cait / OOO
[TonuTexpecypc. - Mockaa, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_Kkit/x2019-128.html. — Pexum goctyma: st
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.4. Jlansp : snekrpoHHO-OuOMMoTeunas cuctema : cailt / OOO OBC Jlanb. — CaHKT-
[TerepOypr, [2020]. — URL: https://e.lanbook.com. — Pexxum goctyma: Juis 3aperucTpup.
1osb30BaTeen. — TeKCT : 2JIEKTPOHHBIMN.

1.5. Znanium.com : aneKTpoHHO-OMOIMOoTeYHass cucrema : cadt / OOO 3HaHuUyM. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexum moctyma : Ui 3aperucTpup.
IIOJIB30BaTeNeH. - TEKCT : AIEKTPOHHBIN.

1.6. Clinical Collection : komnekuus a8 MEAWIUHCKUX YHHUBEPCHUTETOB, KIIMHHUK,
MEIUITMHCKIX OnOIMOTEK // EBSCOhost : [mopraut]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pesxum j1ocTyma : a1 aBTOPHU3. MoJb3oBaresiei. — TeKCT :
JJIEKTPOHHBIN.

2. KoncyabTantIlmoc [DnekTpoHHBINA pecypc]: cripaBodHas mpaBoBas cucrema. /000
«Kouncynprant ITnroc» - Onektpon. naH. - Mocksa : Koncynsrantlnroc, [2020].

3. Ba3pl JaHHBIX EPUOTUIECKUX U3TAHMIA:

3.1. ba3za 1aHHBIX NepUOANYECKUX U3JAaHUN : 3JeKTpoHHbIe )XypHansl / OO0 NBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum moctyma : mis
aBTOpH3. NOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snexkrponHas OuOmmoreka : caiir / OOO Hayunas
OnekTponHas bubnmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum nocrymna : s
aBTOPU3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.3. «Grebennikony : anextponnas 6ubauoreka / M1 I'pedbennukos. — Mockaa, [2020].
— URL: https://id2.action-media.ru/Personal/Products. — Pexkum mgoctyma : Ui aBTOpH3.
nosb30BaTenen. — TeKCT : 3JIEKTPOHHBIM.

4. HauuoHaabHasi JJIeKTPOHHAasA OuOJMOTeKa : DJIEKTpOHHas OubIMOTEKa
denepanbHas rocynapcTBeHHas HH(GOpPMAIIMOHHAsA CUCTeMaA : CallT / MMUHHUCTEPCTBO KYJIbTYpPHI
P® ; PI'b. — Mocksa, [2020]. — URL: https://H36.pd. — Pexxum moctyma : ayis mosib3oBaTeien
Hay4YHOI OnbmuoTeku. — TeKcT : 37eKTPOHHBIM.

5. SMART Imagebase I EBSCOhost : [mopTai]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexxum poctyma : Ui aBTOPHS3.
nojb3oBaresnei. — M3o0paxkeHue : 2eKTpOHHBIE.

6. ®enepanbHble HHGOPMALMOHHO-00pPa30BaTe/bHbIE NOPTAJIbI:

6.1. Eannoe OKHO jocTyna K o0Opa3oBaTelbHBIM pecypcam : (eaepanbHbIi mopTan /
yupeautens OIAOY IO HPI'OII u WUT. — URL: http://window.edu.ru/. — Tekcr
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MunucrepctBo oOpazoBanus U Hayku Poccuiickoii deaepaunn

. o Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

@ - PaGouast nporpaMma no JUCHHUIUINHE XUMHS

AJIEKTPOHHBIN.

6.2. Poccuiickoe o0pa3zoBanue : denepanpHbii nopran / yupeaurenbs OI'AOY JITTO
LPT'OIT u UT. — URL: http://www.edu.ru. — Tekct : 3J1eKTpOHHBIH.

7. O0pa3oBaTesnbHbIe pecypebl Yal'y:

7.1. Daexrtponnass 6ubauorexka Yal'y : mogyns ABUC Mera-ITIPO / OOO «/lara
Okcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexwum goctyma : i mojb3oBareiei
Hay4YHOH OnOmmoTeku. — TeKCT : 3JeKTPOHHBIA.

7.2. OopasoBarenbnblii mopraa Yal'y. — URL: http://edu.ulsu.ru. — Pesxum mocryma :
JUISL 3aPETUCTP. MOJb30BaTeNeh. — TEKCT : AIEKTPOHHBIN.
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JomxHoCT coTpyAHHKa YHTHT OHO # Hoanuck nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

Aynuropun JUisl IPOBEIECHUS JEKIUNH U CEMUHAPCKUX 3aHATUN U 1a00paTOpHBIX padoT,
JUIsL TIPOBENCHUS TEKYLIEro KOHTPOJII M IPOMEXYTOYHOM aTTeCTallud, TIPYNIOBBIX U
MHJUBUAYAJIbHBIX KOHCYJIbTAIIUH.

AyIuTopuM YKOMIUIEKTOBAaHbI CHEIMAIU3UPOBAHHOM MeOenblo, Y4eOHOH JTOCKOM.
AynuTopun s MPOBEACHUS JIEKIUH 000pyIOBaHBI MYJIbTHMEIUHHBIM 00OpPYIOBAHUEM IS
npefocTaBieHuss MHpopManuu Oonbumiol aynutopuu. [lomemienus Uit caMOCTOSITEIbHOM
paboThl OCHAIIEHbl KOMIIBIOTEPHOM TEXHUKOH C BO3MOYKHOCTBIO TIOJKIIOYEHHUS] K CETH
«MHTepHeT» M obecleyeHueM JOCTyNa K 3JIEKTPOHHOM HH(OPMalMOHHO-00pa30BaTeIbHOM
cpene, AIEKTPOHHO-OUOIMOTEYHOM CUCTEME.

13. CHEIIMAJIBHBIE YCJOBUSA 1JIA OBYUYAIOIIUXCSA C OT'PAHUYEHHBIMH
BO3MOKHOCTSAMMU 310POBbSA

B cnyyae HeoOXoauMOCTH, OOydYalOIUMCS M3 4YHCIa JUL C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0pOBbsSI (I10 3asiBJICHHIO OOYYaIOLIErocsi) MOTYT HpeiaraTbCsi OJHU U3
CIIEAYIOUIMX BapUaHTOB BOCHPHUATHS HH(POPMAMM C YYETOM MX HWHAMBUIYAIbHBIX
NCUX0(U3NUECKUX 0OCOOEHHOCTEMH:

— JJIA JIMIl C HAapyIIEHUSIMU 3pEHUs: B MEYaTHOM (opMe YyBEIMYEHHBIM HIpUdTOoM; B
(dopMe SIIEKTPOHHOTO JOKyMEHTa; B (opme ayauodaiina (mepeBoa y4yeOHBIX MaTepUanoB B
aymnodopmar); B medatHod (opme Ha s3bike bpaiiis; WHANBUIyalbHbIE KOHCYJBTAIIMH C
IpUBJICUEHHEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUAYaIbHBIE 331aHNs M KOHCYJIbTALINY;

— JUId JUIl C HapyUIeHMsIMM Ciyxa: B nedaTHol ¢opme; B (opme 3IeKTpOHHOTO
JIOKYMEHTAa; BUleoMaTepHalibl C CyOTUTPaMu; MHIMBUAYAJIbHBIE KOHCYJIBTALIUH C IPUBJICUCHHEM
CypAOINECPCBOAYNKA; MHAUBUAYAJIbHBIC 3aJaHUS U KOHCYJIbTAllUH,

— I J4l C HAPYIICHUAMH OIIOPHO-ABHUIATCIBHOI'O ariapara: B reyaTHOM (bopMe; B
dopMe HSIEKTPOHHOrO JOKyMeHTa; B (opMme aynuodaiiina; MHIMBUAYyAIbHbIE 33JaHUS U
KOHCYJIbTallH.

Pazpaborunk CT. IIpenoaaBareib Enukeena J1.O.
(noonucw) (Oonxncnocmo) (@H0)
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