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OBILIEE OIIMCAHUE JTUCIUIIJIMHbI

PaGowass mporpamma paspaboraHa cormacHo @DenepanbHOMY TOCYAapCTBEHHOMY
o0pa3oBaTelbHOMY CTaHAAPTY BbICIIET0 oOpazoBanus o HampaBieHuio 35.03.04 «ArpoHomus»
(ypoBeHb BbICIIErO OOpa3oBaHMs: OakalaBpuar) W pabodyeMy ydeOHOMY ILIaHy IO MPOQHUITIO
«ArpoOu3HECY.

[udp nucuumauHbl B padbodem yuebnom miane — b1.B.O/J1.3.

Buabl yueOHo# padoThI

— ~ en < e .
o Q Q Q Q Q =
Buzsl y4eGHO# paboThI e N N £ £ 3
~ ~ = = ~ m
Jlekuuu, yacos 6 6
JlabopaTopHblie pabOThI, YaCOB
[IpakTryeckue 3aHATHS, YACOB 10 10
Bcero aynuTopHbIX 3aHATHN, 4aCOB 16 16
- U3 HUX B MHTEPAaKTUBHOW (hopMe, 4acoB 4 4
CamocrosiTenbHas paboTa CTy/IEHTOB, YaCOB 155 155
KomnuuecTBo 4acoB, OTBOANMBIX Ha dK3aMEH 9 9
OO01ast TpyA0€MKOCTh IUCHUIUIHHBI, YaCOB 180 180
OK3aMeHEBI X
3auéThl
Kypcosblie paboTbl
KypcoBbie npoekTbl
OO6m1ast TpyA0€MKOCTh TUCHUIUINHBI, 3E* 5 5

*QOnHa 3auyeTHas equHuua (3E) saxkBuBasienTHa 36 yacam.



1. HEJIM U 3AJAYU U3YUYEHUS JUCHUITTINHBI

Henabio un3yyeHHs AUCHMILVIMHBI SBJseTcss (OPMUPOBAHHWE Y CTYJIEHTOB 3HAHUU H
€CTECTBEHHOHAYYHBIX MPEJACTABICHUN O BEHIECTBAX M XUMHUYECKUX IPOIIECCaX B IMPHUPOJIEC U Ha
MIPOU3BO/ICTBE.

33}13‘11/1 JAUCIUIIJIMHBI:

33,[[3‘18 HN3YUCHUA (bHSH‘ICCKOﬁ n KOHHOHEHOﬁ XHUMHUHU CBOJHUTCA K BBIIBJICHHIO MCXaHH3Ma
pa3jMuHbBIX IMPOLCCCOB, IMPOTCKAOMIUX B MPHUPOAC U  HANIPOU3BOJACTBCHHBIX  YCIIOBUAX,
KOJINMYCCTBEHHOMY OIIMCAHWIO HX C IIOMOLIBIO (bOpMy.]'[ u ypaBHeHHﬁ, a TaKXKE OIIMCAaHHEC IJTHX
IIponeccoB HCXOOd H3 HauOosee 06H_II/IX IIPUHIUIIOB €CTECTBO3HAHUA — C TOYKHU 3pPCHUA
TCPMOANHAMHUKU, KUHCTUKU XU PABHOBCCHUSI.

2.MECTO JUCIHUILINHBI B CTPYKTYPE OEPA30OBATEJIbHON TIPOT'PAMMBI

JycuumiuHa OTHOCUTCA K BapuatuBHOW vactu bnoka 1 «/lucnumiueel (Monynu)» u
u3yuaercs Ha 4 kypce. ludp aucuuruinyel B paboyem yuebnom riane — b1.B.O/1.3.

Mecto nucuumussl B crpykrype OOII: BXoauT B CTpyKTypy Kypca XHMHSI U CBSI3aHA C
JUCLUIUIMHAMH: HEOpraHWYeCKas XMMHUs, OPraHUYeCcKasi XUMUs, aHAIUTUYECKasi XUMUS, OUOXUMHUS,
arpoOXuMusl, IOYBOBEJICHHUE.

3.TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCHUITTINHBbI

IIpouecc wu3ydyeHHs] MCUMILUIMHBI HAamnpaBjeH Ha ¢GopMUpPOBaHHEe CJEAYIOIIUX
KOMIIETEeHIIMIi:

- CHOCO6HOCTLIO HUCIIOJIB30BATh OCHOBHBIC 3aKOHBI GCTGCTBGHHOHaquBIX IOUCLHUIIJIINH B
po)eCCHOHAIBHON ~ JCATENBHOCTH, TPUMEHSATh METOAbl MAaTeMaTHYeCKOro aHajlu3a M
MO/JICITUPOBAHHS, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO rccieaoBanus (OITK-2).

B pe3yabrare n3ydeHus IUCHUIIMHBI «PU3N4YeCKas U KOJJIOUAHASL XUMHUS» CTYAEHT
JOJI3KEH :

3HATh.

- OCHOBHBIC XUMHNUYCCKHUEC ITIOHATHUA U 3aKOHbI, XUMHWYCCKHNEC 3JICMECHTHI U UX COCAUHCHU S,

- CBEJCHUS O CBOMCTBAaX HEOPTAHMYECKUX U OPTAaHUYECKUX COCANHEHUN;

YMeThb:

- ONpeneNsTh CYIIHOCTh (PU3UKO-XMMHUYECKUX IHPOIECCOB, MPOUCXOJSAIINX B IIOYBE,
pacTEeHNH U IIPOYKLIHH;

- HUCINOJb30BaTh CBOWCTBAa XMMHUYECKUX BEILECTB B Ja0OpaTOPHOI M MPOU3BOACTBEHHOU
IIPaKTHKE;

BJIAJETh:

= METOJUKAMHU XHMHWYCCKOI'O U Q)HSHKO-XI/IMI/I‘ICCKOFO OKCIICPUMCHTA, MPUMEHACMOTO
B KaXXJIOM pa3ieyic AUCHUIIIINHBI.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIIMHBI

4.1.TemaTnuecKN# NJIAH JUCHHUIIINHBI

Ne KoanuecTBo 4acoB
dopmupyemble

HaumeHoBaHue pa3iaesioB U TeM KOMIIETeHIIMH
Bceero | Jlekunu| 3 | CPC B

1. | Pazgea 1. Beenenue. llpenmer, HayuHoe
U TIPUKJTATHOE 3HaUeHHE (PU3NIECKON U 9 - - 9 OIIK-2
KOJIJIOUJAHON XUMUHU




2. fea:men 2. XuMnueckas 16 1 1 14 OLIK-2
PMOJIMHAMUKA U TEPMOXUMHUSI
3. | Pa3nen 3. Tepmonunamuka
pacTBOPOB 15 . 14 OIIK-2
4. | Pasznen 4. DIIEKTPOXUMUYECKHE 16 i 2 14 OIIK-2
MPOLIECCHI
5. | Paspgeu S. [IoBepXHOCTHBIE SABJICHUS 18 1 1 16 OIIK-2
6. | Pasgen 6. AncopOuus 18 1 1 16 OIIK-2
7. | Pa3nen 7. Knaccuduxarnms § 20 1 1 18 OMK-2
JIMCIIEPCHBIX CUCTEM U UX CBOMCTBA
8. | Pasnea 8. YCTOWUYHUBOCTH AUCIIEPCHBIX
cucreM. KomtoniHeie pacTBOpPBI 20 ! ! 18 OIIK-2
9. | Pazaen 9. Pactsopel BMC 19 - 1 18 OIIK-2
10. | Pa3gen 10. MukporetreporeHHbIe
cucTeMBI (a39p030JIH, CYCIIEH3HH, TIEHBI 20 1 1| 18 OIIK-2
OMYIBCUN)
HTroro: 171 6 10 | 155
YacoB Ha KOHTPOJIb 9
Bcero 4acos mo aJucHMILINHE 180
4.2. JlekunoHHBIN KypC
Ne HaumenoBanue pa3jiejoB 0 TeM Kox-go | Hcnoub3yembie
n/n qac. dopmbi
1. | Pa3gen 2. Xumuyeckas TepMOJAMHAMUKA U TEPMOXUMHUS 1 TpanuuronHas
JICKIIHS
2. | Pa3gea 5. [ToBepXHOCTHBIE SIBICHUS 1 TpaguunoHHas
JICKIIHS
3. | Pa3nen 6. AncopOrust 1 TpagunuonHas
JICKIIHS
4. | Pa3znen 7. Kinaccuduxanus qUCIIEPCHBIX CUCTEM U UX CBOWCTBA 1 Jlexuus-
BU3yaJIM3aIus
5. | Pazgea 8. YcroitunBocTh nucnepcHbIx cucrteM. KomnonHeie 1 TpaguunoHHas
pacTBOpPHI JICKIIHS
6. | Pazmen 10. MukporeTreporeHHble  CHUCTEMBI  (a’3po30iH, 1 Jlexums-
CYCIIE€H3UH, TIEHBI DMYJIbCUH) BU3yaJIA3aIlus
HTroro: 6

4.2.1. Copep:xkanue pa3aeoB THCHUILINHBI

Pasnen 1. BBegenme. Ilpenmer, HayuyHoe M NPHKJIAJHOEe 3HaYeHHe (PU3HYECKOH M
KoJLIOUAHOM. [Ipenmer xumuyeckoil TepmoanHaMUKU. OCHOBHBIE OHATUSA U ONIPEICTICHHUS.

Pasnen 2. XumMnueckass TepMOAMHAMUKA H TEPMOXHUMHS

[lepBriii 3akoH TepMoauMHaMuKU. Temnora, paboTa, BHYTPEHHSAS HHEPrus, SHTAJIbIIHUA.
TemoTa mponeccoB MpU MOCTOSIHHOM 00bEeMEe U MpU MOCTOSHHOM JaBJIE€HHUU, WX B3aHUMOCBS3b.
3akoH ['ecca m cienctBus u3 Hero. CTaHAapTHBIE TeIJIOTHI oOpa3oBaHus. TersoBbie 3(PQeKThI
XUMHYECKHMX PEAKIUI B CTAHJIAPTHBIX YCIOBUAX. TEMI0EMKOCTD, €€ 3aBUCUMOCTb OT TEMIIEPATYPBHI.
3aBUCHUMOCTH TEIIOBBIX 3((HEKTOB XUMHUECKUX PEaKIMil OT TeMiepaTypsl (3akoH Kupxroda).

BTOpOI>'I 3aKOH TCPMOJUHAMHUKHU. XapaKTepI/ICTI/IKa MponecCcoB:

CaMOIIPOU3BOIILHEIE,
obpatuMmeble, paBHOBecHbIe. Pabora oOpartumoro mporecca. PU3MUECKUI CMBICI, CTAaTUYECKOE
UCTOJKOBaHUE M (POPMYITHPOBKH BTOPOTO 3aKOHA TEPMOJIMHAMUKH, €TI0 aHATTUTHIECKAsI 3aIHCh.




OHTpomnus, €€ CTaTUCTHYECKOE HCTOJKOBAaHHWE. MHKpPO- M MaKpOCOCTOSHMS CUCTEMBI.
TepmoauHaMuueckass BEPOATHOCTb. [I3MeHeHHME OHTPONIMM — KPUTEpUN HAIPaBICHHOCTH
IPOLIECCOB W PpABHOBECUS B HW30JIMPOBAHHOM cUCTeMe. AOCONIOTHAs SHTPONMS BEIIECTB.
Boruncnenue u3MeHeHus SHTPOIUU U IPOTEKaHUU XUMUYECKOM peaKkLuy.

N300apHO-U30TEpMUYECKUN U N30XOPHO-U30TEPMUYECKUI TEPMOAVMHAMHYECKHE
noteHnuanbsl (cBodomHas saeprusi [ uo6o6ca u ['enpmromneiia). HampaBieHHOCTh caMOTIPOU3BOIBHBIX
IPOLIECCOB U YCIIOBHE PAaBHOBECHUS CUCTEMBI (C MCIIOJIb30BaHUEM CBOOOIHON sHepruu ['enbmroibna
u ['u66ca). Ypasuenus ' u60ca-I'ensmronpua.

Xumnueckoe paBHoBecHe. KoHCTaHTa XMMHMUYECKOI'O PABHOBECHS, CIIOCOOBI €€ BBIPAYKEHMS.
KoHCTaHTa XMMHYECKOTrO pPaBHOBECUS TETEPOreHHON peakuuu. CMelleHne XUMUYECKOro
paBHoBecus. [Ipunnun Jle-lllaTense. YpaBHEHUE U30TEPMBI XUMUYECKON PEAKLIUN.

PactBops! anekTposnToB. KosmuratuBHbele CBOMCTBA pacTBOPOB JEKTPOIMTOB. OCHOBHBIE
MOJIOKCHHUS TEOPUH  DIICKTPOJIUTHYECKOW auccoumanuu Appenuyca. CunbHble u  cradble
JNEKTPONUTHL. Jlucconunanus 31aeKkTpoiauToB. CreneHp aucconranud. KoHCTaHTa IHCCOLMALINM.
3akoH pazbasnenust OcTBayba.

CunbHble 31eKTponuThl. Ko3duiueHT akTHBHOCTM M aKTMBHOCTb HOHOB B pacTBOPE.
WNonnas cuna pactBopa. DJIEKTpOCTATUUYECKAsE TEOPHUSI PACTBOPOB AJIEKTPOIUTOB [lebasi-XroKKes.
[Tpumenenue ypaBHeHuil Jlebas-XIOKKels MEpPBOro, BTOPOrO M TPETbEro MNPHUOIMIKEHHs s
BBIYUCIICHHS KOO PUIIMEHTOB aKTUBHOCTH HOHOB B PACTBOPAX JIEKTPOJIUTOB.

Pa3gen 3. TepmoanHaMuKa pacTBOPOB

Wneansubie u peangbHbie pacTBOPBL. PacTBophl HeanekTponuToB. 3akoH Payss. 3akon ['enpu.
Konnurarusubie cBOCTBa OECKOHEYHO pa30aBIEHHBIX PACTBOPOB: OTHOCHTENBHOE MOHMKEHHE
JIaBJICHUSI HACBILIEHHOTO Tapa HaJ pacTBOPOM, IOHWXEHHUE TEMIIEPATypbl 3aMEp3aHusl |
MOBBIIICHUE TEMIIEPATypPbl KUIIEHUS pACTBOPA; OCMOTHYECKOE JJaBJICHUE.

PactBops! anexTponuToB. KomuraruBabie CBOMCTBA PacTBOPOB JIEKTPOIUTOB. OCHOBHBIE
MOJIOKEHUS TEOPHHM DIIEKTPOIUTHYECKOW nuccounanuud Appenuyca. CunbHble W craOble
ANMEeKTpoNuThl. Jlucconuanust 3mekTpoiauToB. Crenenp aucconuanuu. KoHcTaHTa IHUCCOIUAIUU.
3akoH pazoasieHuss OcTBagbia.

CuinbHble 27eKTponuThl. KoaduImeHT akTUBHOCTH M aKTUBHOCTH HMOHOB B PacTBOpE.
Honnas cuna pactBopa. DJIEKTPOCTaTHUECKass TEOPHsI PaCTBOPOB dIEKTPOIUTOB Jlebas- XroKkens.
[Ipumenenue ypaBHeHuil [leOasi-XIOKKels TEPBOTO, BTOPOTO M TPETHErO NPUOTMKEHUS ISt
BbIUKCIICHHS KOO()(PHUIIMEHTOB aKTUBHOCTH MOHOB B PACTBOPAX DIIEKTPOIUTOB.

Paznen 4. DiekTpoxuMnyeckne mpouecchl.

CunpHbIe U cladble YEKTPOIUTHL. DIEKTPOIIPOBOAHOCTH PACTBOPOB.

VYaenbHas U MOJNEKYJSIpHAs 3JIEKTPOIPOBOAHOCTH, 3aBUCUMOCTh MX OT KOHIIEHTpALMH JJIs
CUWJIBHBIX M CIAOBIX 3MeKTponuToB. [IpenenvHas MonspHas 3JIEKTPONPOBOAHOCTh. [0ABMKHOCTD
MOHOB. CBSA3b MEXAY MOABM)KHOCTBIO U AJIEKTPONPOBOIUMOCTHIO. 3aKOH HE3aBUCUMOTI'O JIBUYKEHUS
noHOB. IIpakTHUeckoe UCoIb30BaHNE U3MEPEHUH 3JIEKTPOIIPOBOJHOCTH.

ONeKTpoAHbIE TPOLECChl M BJEKTPOABMXKYIIAs cujga OJIEKTPOJIHBIM  MOTEHIMAI.
BO3HUKHOBEHHE 3JIEKTPOAHOIO IMOTEHLIMAjda M JBOWHOTO JJIEKTPUYECKOrO CJOs. YpaBHEHHUE
Hepucra. Tepmoaunamuueckoe BbeluucieHue snekTpoaBrxkymieil cuibl (3C) rampBaHHYecKOro
DIIEMEHTA.

Knaccudukanms snexkrpogoB. Dnektpoasl | pona, snexkrpoas! I poma, pemokcanekTpos,
CTEKJIIHHBIA 3J5IeKTpoJ. CTaHAapTHBIE MOTEHLMANbI, PSAJ HANpsHKeHUW. TUNbl ralbBaHUYECKHUX
AIIEMEHTOB: XMMHYECKHE U KOHIeHTpaunoHHbIe. J{u(y3MOHHBII MOTEHIIMAN, €r0 BOZHUKHOBEHUE.
[TpakTHUecKkoe UCTI0Ib30BaHUE MTOTEHIIMOMETPUUECKNX U3MEPEHUH.

OnekTpoiin3 W Koppo3us.  KOHIlEeHTpanMoOHHAass W~ XUMHYECKas  MOJIIpHU3alHus.
Ilepenamnpsoxenue Bogopoaa. [IpakTudyeckoe 3HaueHHE MEpPEHANPSIKEHUS BOJIOPOAA. DIEKTPOIIU3.
DIeKTpOXUMHUYECKass Koppo3us u 6oprda ¢ Hero. [laccuBupoBanne MeTalioB.

Pa3nen 5,6.[1oBepxHOCTHBIE SIBJIEHUSI. ATCOPOIHSI.

[ToBepxHocTHbIe siBieHHUs. (CBOOOIHAS SHEPrUsi CUCTEMBbl M BEIMYMHA ITOBEPXHOCTH,
TBep/bIX Ted. CriocoObl yMeHbIIeHUs CBOOOIHOM SHEPTUN CHCTEMBI.

Asnenue ancopOuuu. [lpuunner agcopOrmu. Ancopoert. Aacopbar. TepmoanHamMudeckoe
yCIIOBHE CAaMOTPOU3BOJILHOTO IPOTEKAHUS aICOPOLIUU.



AncopOnisi Ha TpaHMIIE pasjesia TBepjoe Teno — ra3. Bumbl aacopOruu. dusmdeckas u
xuMu4eckass ancopobums. Mzorepmbl agcopOmuu  Ta3oB. MOHOMOJNEKYNISpHas —ancopOouus.
YpaBHeHue u3orepMsl ajgcopomuu JIenrmopa. Ypasuenue Opeitnamxa.

AncopOrusi Ha TpaHUIIE pasjiena ra3 — KUAKOCTb. AJCOPOIHs Ha MOBEPXHOCTH JKUIKOCTH
pacTBOpeHHOro B Hel BemiecTBa. [loBepxHocTHO-akTHBHBIE BemiecTBa. [Ipasuno Tpayo6e.

Paznen 7. Knaccudukanus TucnepcHbIX CHCTEM U UX CBOMCTBA.

Hucnepcubie cucrteMbl. Kiaccuduxanum aucrnepcHbIX cucTeM (MO pa3MepaMm 4YacTull, IO
arperaTHoMy COoCTOsiHUIO (a3, o xapakrepy B3aumoieicTBus (a3z). CBOWCTBA JUCTICPCHBIX CUCTEM
B CpPaBHEHUHU CO CBOICTBaMH TpPYOOJUCIEPCHBIX CHCTEM U HCTUHHBIX pPacTBOpOB. CrocoObl
MOJIyYEHUS AUCIIEPCHBIX CUCTEM: IUCIEPTrUPOBaHUE, KOHACHC AL, IENTU3ALUs.

MonexkyasipHO-KMHETHYECKHEe CBOWCTBAa JHOGOOHBIX 30ield. OnTHyYeckhe CBOWCTBA
JIUCIIEPCHBIX CUCTEM. DIIEKTPOKUHETHYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM:
AIIEKTPOKUHETHUYECKHE SBIICHUS TIEPBOTO U BTOporo poaa. CtpoeHue muooOHBIX 30JIeH.

Pa3nen 8. YcroiiunBocTh qucnepcHbIX cucteM. KossiouiHbIe pacTBOpHI.

OtHOCHUTENbHAS YCTOMYUBOCTh KOJUIOMJIHBIX cucTeM. CeIMMEHTAIlMOHHAsl U arperaTUBHas
ycroiunBocTh. Teopusi [epsaruna-Jlangay (AJIDPO). Koarynsuusa. DakTopbl, BbI3bIBAIOIINE
KOaryJisiluio KOJUIOUAHBIX pacTBopoB. Koarymsuus snexkrponuramu. [lopor koarynsmuu.

Pa3gen 9. PactBopst BMC

PactBopsr BMC (amo¢uiibHbIe 30711): CBOMCTBA, TepMOIMHAMHKA pacTBopeHus. Habyxanue
BMC, wmexanu3m u KuHeTHKa HaOyxaHusa. benku Kak BBICOKOMOJIEKYJSIpHBIE aM(pOTepHBIE
IEKTPONIUTHL. M3035mekTpudeckas Todka OenkoB. CTPYKTYpHpPOBaHHBIC KOJIJIOMTHBIC CHCTEMEI.
I'enu u cTynu: oOpas3oBaHHMe, CTPOECHHE, CBOWCTBA. SIBiIeHHe cuHepesuca. MulemspHbie
kosutouHbie cuctembl. KKM, metob! onpenenenusi. CTpOCHUE MUIICIL.

Pa3nen 10. MukporereporeHHbie CHCTEMBI (a3P030JI1H, CYCHEH3UH, EHbI IMYJIHCHH)

MUKpOreTepOreHHbIE CHUCTEMBI: a’pO30JIM, CYCIIEH3UH, OSMYJIbCHUHU, TICHBI. Y CIOBUS
00pa3oBaHUsl, YCIOBUS yCTONYUBOCTH.

4.3. IIpuMepHbIil TEeMAaTHYECCKUH IVIAH NPAKTHYECKHUX 3aHATHI IO pa3aeaaM y4eOHoil
AUCHHUILIMHBI

Ne Koa-Bo Hcnonb3yembie
Tema npakTH4eCKOTro 3aHATHA
n/n yac. (opmsl
1. OnpeneneHue TEMIOTHI HEHTPATU3AIHH. 1 JlaGoparopHas pabota
2. |OCHOBBI TEPMOXUMHUH. XUMHUECKasi KHHETHKA U KaTaJu3. 1 JIaboparopHas paboTa
3. [Pemenue 3amay mo teme: «PacTBOphI» 2 Jlaboparopnas pabota
Pemienue 3a1au o teme: «OCMOTHYECKOE /1aBIICHHUE
4, a A 1 Jlaboparopnas pabota
[pacTBOpPOBY»
5. [Yuenue o pacTBopax. DIeKTPOIPOBOIUMOCTH PACTBOPOB. 1 JIaboparopnas pabora
6 Omnpenenenne pH OydepHBIX paCTBOPOB U M3yUEHUE UX
" cBoiicTB. PH pacTBOpPOB M METO/BI UX OIPEICICHUSL. 1 JIaboparopnas pabora
bydepHbie pacTBOpEI.
[Tomy4yeHne KOJUTOUAHBIX PaCTBOPOB.
7. y A P p 1 JlaboparopHnas pabota

OnpeﬂeneHHe 3HaKa 3apsaa 30J14.

8 OnTUYecKrne CBOMCTBA KOJJIOMOHBIX CUCTEM. KOHyc

Tunpas. 1 JlaGopatopHas pabota
B3anmuas xoaryssuus. IIposepka npaswia [lynsna-I'apau.
I W]l U UX CBOMCTB

g [ OJIYKOIIOHNA concTsa . 1 Jlaboparopnas pabota
[losrydeHne AMyJIbCHIl U 3HAUEHUE UX CBOMCTB.
Hroro 10




4.4. Cogepxanue caMOCTOSATEJIbHON PadOTHI

Buasl u conep:xanme Koa-Bo
. Jlureparypa
CaMOCTOSITEILHOI padoThI 4acoB
Pazpnen 1.
A . . OcHoBHas u
OcHoBHbIE 3aKOHBI XMMHUU. BO3HUKHOBEHHE (PU3HMUECKON 1 KOJUIOUAHOMN
JIONIOJIHUTEIbHAS
XUMUHU KaK CaMOCTOATENBHBIX qucuuiuiid. M.B. JlomoHOCOB — 9 HTEDATYDA 110
OCHOBOMOJIOXHHUK (PU3NIECKON XUMHHU. POJIb 0T€4eCTBEHHBIX YUEHBIX B ,[[I/ICEI/IHYJ?I/IHC
pa3BUTHN HU3NYECKON W KOJUTOMTHOW XMMHH.
Paznea 2.
AGCOIOTHAs SHTPOIUS BelIeCTB. Bpruncienne n3aMeHeH!s SHTPOITUN
MIpU NPOTEKAHUH XUMUYECKON peaKkuu. OcHoBHas 1
N300apHO-U30TepMUYCCKUN U N30XOPHO-U30TEPMUYECKHMA 14 JIOTIOJIHUTEIIbHAS
TepMOJMHAMHUYECKHE TOTEHIMAIBI (CBOOOAHAs sHeprus ['nb6ca u JuTeparypa mno
I'enpmronbia). HanpaBiaeHHOCTh caMONPON3BOJIBHBIX MTPOLIECCOB U JUCLUIUIMHE
yCJIOBHE PaBHOBECHUS CUCTEMBI (C HCIIOIB30BAHUEM CBOOOIHON YHEPTUU
I'enpmronbia u 'no66ca). Ypasaenus ['uo60ca-I'enpmronbiia.
Pasnean 3. OcHOBHas 1
Karanu3s u pepmeHTsl. 3HaueHHEe XUMUYECKON KMHETHKH B XUMUH, 14 JIOTIOJIHUTENbHAS
OMOJIOTHH U CEIbCKOM XO3SHCTBE. JuTeparypa mno
JUCLUIUINHE
Pazpnen 4.
DNeKTpOoCcTaTHUECKask TEOPHs PACTBOPOB IEKTPOIUTOB Jlebasi- XroKKes. OCHOBHAS I
[Tpumenenue ypaBHeHwmid [le0ast-XtOKKes MepBOro, BTOPOTO M TPETHETO "
NpUOIVOKEHUS UTs BEIYUCIEHU KO3 PUIMEHTOB aKTUBHOCTH HOHOB B 14 HTeDATYDA 1O
pacTBOpax 3MEKTPOJIUTOB. patyb
JUCLUTUINHE
KoHCTaHTHI U CTETIEHH JUCCOLMAINH CIIA0BIX AJIEKTPOIUTOB. 3HAUCHUE
pacTBOPOB B XUMUU 1 OUOJIOTUU
Pazpean 5. OcHoBHas 1
Konnenrpamnmonnsie renu u qudGy3nOHHBIN TOTSHIIAA. 16 JIOTIOJIHUTEIbHAS
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE 3JIEKTPOAbI U LEITH. JuTeparypa mno
ITorennmomerpuueckuii Meton onpenencuus pH. CTeKISIHHBIN 2IEKTPOL JVICITUIUIVHE
Pasned 6. OcHOBHAas 1
AncopO1us Ha TpaHUIIe pa3ziena )XUIKOCTh-Ta3. Y paBuenue [ mooca. 16 JIOTIOJTHUTENbHAS
CmaunBanue. OOMeHHast aacopOuus. YpaBHenue Hukomnbckoro. OHUTHIL. JuTepaTypa 1no
ACOPOIMOHHBIE MTPOIIECCHI B IOYBE, PACTCHHUSX. JUCLIMILIIMHE
Paznen 7. OcHoBHas U
CB00OOHAS PHEPTHS CUCTEMBI M BETMYMHA TIOBEP-XHOCTH, TBEPIIBIX TEIL. 18 JIOTIOJIHUTEIbHAS
CriocoObl yMEHBIIIEHUS] CBOOOTHOM YHEPTHH CUCTEMBI JuTeparypa mno
JUCIUTUIHHE
Pasnean 8. OcHOBHAas 1
Koarynsuums u anekTpokuHeTH-4eckuil noteHuuan. Koarymsmus cMecbio 18 JIOTIOJTHUTENbHAS
ANIEKTPOJIMTOB. B3anmHast Koaryisiius KOJUIOUI0B. SIBjIeHe cTapeHus JuTepaTypa 1no
30J71€eil. 3amuTa KoJUIOUA0B. JMCLIMILIIMHE
Paznen 9.
OcHoBHas u
Bsskocts pactBopoB BMC: 3aBucumocts ot pH cpenpbl.
o JIOTIOJTHUTEIbHAS
N3osnextpudeckoe cocrosinne. Hapynienrne ycToMunBOCTH PacTBOPOB. 18 HTeDATYPA [0
Paccnoenue, BeicanuBanue, koanepamus. JInorpomnssie psapl. PactBopsl /:mcinnnyHHe
MOJMAIEKTPOIUTOB. KOJIIOMAHBIE 371€KTPOIUTHI.
Pa3nea 10.
OcHoBHas 1
IIpakTHueckoe 3HaUEHHE MUKPOTETEPOTE€HHBIX CUCTEM.
N JIOTIOJTHUTEIbHAS
ITonykonnounneie cucremsl. Mpuia. Morommue neiicteus Mbll. ['enn 18 HTEDATYDA 11O
MOJIUAJIEKTPOJIUTOB U OeNKOB. benkoBbie, 0€IKOBO-KOIJIOUIHBIE U IPYTHE HHCII)IHH}J’E/IHG
MeMOpaHbl U MX POJIb B )KUBOM opranusme. Tukcorponusi. CuHepesuc.
Bcero 155




4.5. Ucnosib3yeMble HHTEPAKTHBHBIE METOAbI M TEXHOJIOTHH 00y4eHH

Buabl yueonbix 3ansitmii: jexkuuu (JI), mpakruueckue (cemuHapckue) 3anstus (113),
UHAMBUAYallbHBIE (TpymnnoBsie) KoHcynpTamuu (K), camoctostensnas padora crynentoB (CPC) mo

BBITIOJITHCHHIO Pa3JIMYHbIX BUIOB 3a,[[aHHI>i.

I/IHTepaKTI/IBHLIe 06p330BaTeJ'IbHI>Ie METOAbI M TEXHOJOIMHU: [JUCKYCCHM, aHaJIu3

KOHKPETHBIX ~CHUTyallUid, NpoOiieMHas JIeKIHs,

npumensieMmble npu peanuzanuu OOIL.

npecc-koH(MEepeHusT U Apyrue METOIbI,

Hcnouab3yemble
Oo0BeM Bun
Ne HHTEPAKTHBHbIE dopmMupyembie
Tema B y4eOHBIX
n/n . MeTO/bI U KOMIIeTeHIIH U
yacax | 3aHATHH
TEXHOJOTHH
1. 9J'IGKTp0XI/IMI/I‘ICCKI/Ie An”anus KOHKpCTHOfI
IIPOLIECCHI 2 113 CUTyalUU OIIK-4
2. Knaccudukanms
JUCIEPCHBIX CUCTEM U UX 1 I13 I pynmosere OIIK-4
. JTUCKYCCUU
CBOICTBa
3. MukporeTeporeHHbIC
P P 1 113 I[Ipe3enranuu OIlK-4
CUCTEMBI
BCEI'O 4
5. HACITIOPT ®OHJIA ONEHOYHBIX CPEACTB
Kon HaumeHoBaHue
Ne KonTpoaupyemsbl pa3aenbl (TeMbl) .
KOHTPOJIMPYeMOii OIIEHOYHOT 0
n/n AMCUMILINHBI
KOMIIeTeHIIUH cpeacTna
1. |Paznen 1.BBenenue. [Ipenmer, HaydHOE U JIP
MpUKJIaHOE 3HaUeHUE (PUZNYECKON U
KOJUIOUTHOM XUMUH
2. [Pa3gen 2. XuMmunueckas JIP
TepMOJAMHAMUKA U TEPMOXUMHUS
3. |Paznmen 3. Tepmonunamuka JIP
[pPacTBOPOB
4. |Pazmen 4. DNEeKTPOXUMUYECKUE MPOIECCHI JIP
5 |Pa3pmen 5. [loBepXHOCTHBIE IBICHUS OITK-2 JIP
6 [Pasmen 6. AncopOrus JIP
7 Paznen 7. Knaccuduxarnms JIP
TTUCTIEPCHBIX CUCTEM M MX CBOWCTBA
8 Pazgen 8. YcToWYMBOCTH AUCTIEPCHBIX JIP
cucteM. Komoniaeie pacTBOpHI
9  [Pasmen 9. PactBopsr BMC JIP
10 |Pa3znmen 10. MukporereporeHHble CUCTEMbI JIP

(a3p0301H, CYCTIEH3HH, TIEHBI YMYJIbCUHN )
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6. YY4EBHO-METOJINYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHE 110
TACHATIIAHE

1. Kpumraposuu B.U., Kpumradgosuu J[.B., EpemeeBa H.B.®Ousnko-xumMuyeckre MeTOJIbI
uccienoBanus: YueOHuk mias OakanaspoB / Kpumradosuu B.U., Kpumradosuu JI.B., EpemeeBa
H.B.-M.: Jamxos u K, 2015. - 208 c.

2. Oo6mas xumus: yaeoHoe mocodue / 'omoBanoa O.A.. — Omck: M3matensctBo OMCKOTO
rocyznapcTBeHHoro ynusepcurera um. .M. Jlocroesckoro, 2014 rox. - 164 c.

3. IlpakTukym 1o KOJUIOMIHOW XWMHUH: YueOHoe mocoOue s By30B / B.J[. Jlomxkukosa,
H.M. 3anemmoBa, JI.W. Jlonatuna; [lox pen. B.I'. Kynuuuxuna. - M.: By3osckuii yaeouuk: HUL]
Nudpa-M, 2012. - 288 c.

4. TIpecc U.A.OcuoBbl obuie xumun: YueOHuk / [Ipecc U.A. M.: Xumuzaat, 2006. - 352 c.

5. Pomun B. B. Pomun, B.B. OcHOBBI (puznueckoi, KOJUTOMAHOW U OMOJIOTHYECKON XUMUHU
[OnexTpoHHbIi pecypc] : kypc neknmit / B.B. Pomun; CTaBpOIOJBCKHI TOCYIapCTBEHHBIN
arpapHbIil YHUBEPCUTET. — 2-€ u31., mepepad. u gon. — CraBpomnons: AIPYC, 2012. — 124 ¢

6. Pomanenko E. C. Komougnas xumus [DIeKTpoHHBIA pecypc]: yuebnoe mocobue / E.C.
Pomanenxo, H.H. ®pannesa, 0.A. besruna, E.B. Bonocosa. — Ctasponouns: [Taparpad, 2013. — 52
c. - Pesxum nocryna: http://znanium.com/catalog.php?bookinfo=514197.

7. Pomanenko E. C. ®usnyeckas xumus [DneKTpoHHBIH pecypc] : yuebnoe mocobue / E.C.
Pomanenko, H.H. ®pannea.— CraBponons: Ilaparpad, 2012. — 88 c. - Pexum npocryma:
http://znanium.com/catalog.php?bookinfo=515050.

8. Cospemennas xumusi: yueoHoe nmocodue / Carosckas JI.b. - M.: YMLI XKXAT (Mapupyr),
2013.-252 c.

9. Xwumus: Yueonuk mis By3oB / Cemenor U.H., ITepounosald.JI.. — M.: Xumuznar, 2014. -
656 c.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJIMHBI

OcBoeHME NUCHUUIUIMHBI MPEANOoJaraeT MCHOJIb30BaHUE aKAJEeMUYECKUX AayAUTOPUH,
COOTBETCTBYIOIIMX CAHUTAPHBIM M IIPOTUBOIOXKAPHBIM IIpaBuiaaM M HopMaM. Mcronb3oBaHue
ayIUTOpUM, OCHAIEHHBIX HEOOXOIMMBIM MYJIbTUMEAUMHBIM O0OpPYJOBaHMEM, a TaKXke
KOMITbIOTEPHOM TEXHUKOH, 00ecreunBarolieil, B TOM YUCIie, BO3MOKHOCTh BbIX0/ia B VIHTepHeT.

JInst IpoBeieHNsT TECTUPOBAHUS 1O OTAECIBHBIM TEMaM Kypca MCIOJb3YeTCs pa3faTOYHbIN
MaTrepuail.
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http://www.knigafund.ru/authors/32303
http://www.knigafund.ru/authors/32304
http://www.knigafund.ru/authors/32305
http://www.knigafund.ru/authors/32305
http://www.knigafund.ru/books/174215
http://www.knigafund.ru/authors/32303
http://www.knigafund.ru/authors/32304
http://www.knigafund.ru/authors/32305
http://www.knigafund.ru/authors/32305
http://www.knigafund.ru/books/174121
http://www.knigafund.ru/authors/32194
http://www.knigafund.ru/authors/9744
http://www.knigafund.ru/authors/9744
http://www.knigafund.ru/authors/9744
http://znanium.com/catalog.php?item=booksearch&code=%D0%B1%D0%B8%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&page=2#none
http://znanium.com/catalog.php?item=booksearch&code=%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%B2%20%D0%B0%D0%B3%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%B8#none
http://znanium.com/catalog.php?bookinfo=514197
http://znanium.com/catalog.php?item=booksearch&code=%D0%B8%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%B2%20%D0%B0%D0%B3%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%B8#none
http://www.knigafund.ru/books/173434
http://www.knigafund.ru/authors/31440
http://www.knigafund.ru/books/172343
http://www.knigafund.ru/authors/8622
http://www.knigafund.ru/authors/8623

8. COTJIACOBAHUE PABOYEM ITPOT'PAMMBI

Kadenpa,
®D.1N.0., 10J3KHOCTH

JAucunniuna (b1) 3ameuanuss u
Kadeapbl NpPeIJI0KEeHU s

Iloanuce,
aara.

9. MEPEYEHb UBSMEHEHHWH 1 JOIIOJTHEHUU K PABOYEM ITPOT'PAMME

Jara

Coaep:kanue u3MeHeHMIl U 10N0JIHeHMIl (110 TeMaM U pa3jeiam)

IIpumeuyanue
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