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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

[lenbto OCBOEHMS NUCUUIUIMHBI «XUMUS» SBISETCA COJIEHCTBUE (OPMUPOBAHUIO U PA3BUTHUIO Yy
CTYJCHTOB OOMICKYIbTYPHBIX M MPO(ECCHOHANBHBIX KOMIICTCHIIUH, IMO3BOJISIIOIIMX WM B JajbHEHIIEM

OCYILICCTBJIATH

npodeccuoHaNbHYIO

ACATCIIbHOCTD

OKCIICPUMCHTAJIbHBIX OCHOB XHUMMUHU.

3agaun:

1) meopemuueckuii KOMnNOHeHm:

- 3HATh MECTO XUMHH B CUCTEME HayK;

- 3HaTh CYILIECTBO XUMUYECKUX PEAKIIUI U MPOLIECCOB;
- BJIaJIETh TEOPETUUECKUMHU OCHOBAMH XUMHH;

2) no3HasamenbHblli KOMNOHEHM.

- IOHUMATh POJIb XUMHUHU B OKPYKAIOIIEM MUDE;

- IMETh IPEJCTABICHNE O XUMHUYECKHX OCOOCHHOCTSIX MOBEACHUS Pa3IMUHBIX O0BEKTOB;
3) npakmuueckuii KOMNOHEHM:

- YMETh IPUMEHSATH 3HAHUS 10 XUMUU Ha MPAKTUKE;
- UMETh HaBBIKU MTPOBEACHUS MPOCTEUIITNX XUMUYECKUX PEAKIIHIA;

- OCBOHUTb COBPEMEHHBIE METObI OLICHKH XUMHUYECKOTO COCTaBa BEIIECTBA U YMETh UX MPUMEHSTH Ha

IIPaKTHKE.

IMOCpEACTBOM

OCBOCHU TCOPETHICCKUX u

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnuminHa otHocuTes K 6a3oBoit yactu 0oka [l «Aucuuniauasl (MOLyIn)»

[TpepekBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[TocTpekBU3UTHI
beszonacHocmu,

NUCIUILINHEI:

b51.J].5.20 Meouxo-buonocuueckue
b1.]1.5.24 ®u3uko-xumuueckue npoyeccwl

OCHOBbL  MexHOCgepHol

6 mexHocgepe, b1.J].5.26 Hcmounuku

saepsaznenus mexuocgepwl, b1.J1.B.13 Koppo3us u 3auuma om Koppo3uu

3 TpeGoBanus Kk pe3yabTaTam 00yYeHUs M0 TUCHHUILINHE

Hpouecc HU3YyUYCHUS NJUCHUIIJIMHBI HAITPABJICH HaA (l)OpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB 06y‘leHI/I}I

Kon v HauMeHOBaHHE
(dhopMupyeMBbIX
KOMIIETCHIIU M

KO,I[ U HAMMCHOBAHUC UHAUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemsble pe3yabTaTbl 00yUeHHs 110
JUCLUILINHE, XapaKTepU3YIOLINe 3TaIbl
(dbopMHpOBaHUS KOMIIETEHIIUH

OIIK-1 Cnocoben
YUUTHIBATH COBPEMEHHBIE
TEHJICHIIUH PA3BUTHS
TEXHUKHU U TEXHOJIOTHI B
o0nactu TexHochepHon
0e30IMacHOCTH,
MU3MEPUTEIIHON U
BBIYMCIIUTENIbHON
TEXHHKH,
UH(OPMAITMOHHBIX
TEXHOJIOTHH MpH
pelIeHNU TUIIOBBIX 33]1a4
B o0JyacTu
npodeccnoHaNbHOM
NesITeNIbHOCTH,
CBSI3aHHOM C 3aIUTON
OKpY>Kalolleu cpenbl 1

OIIK-1-B-1 3HaeT oCHOBHEIE
TEOPETUUECKHE TTOTOKECHHS
oOLIeHAYYHBIX U
€CTECTBEHHOHAYYHBIX JAUCIUILINH,
MPUHIAITAATBHBIX 0COOEHHOCTEH
MOJICTTUPOBAHUS MATEMATHUYECKHUX,
(UBHYECKUX W XUMHUECKUAX
MPOIIECCOB, TEHACHIINU Pa3BUTHUS
TEXHHUKHU ¥ HH)OPMAITMOHHBIX
TEXHOJIOTHI MPU PEIICHUH TUTIOBBIX
3a71a4 B 00J1aCTH TexXHOoCc(hepHOU
0e30MmacHOCTH

OIIK-1-B-2 Ymeert pematb TUITOBBIE
3a7a4M 110 00ECIICUCHHUIO
0€30MMacHOCTH YeJIOBeKa B Cpejie
oburtanus (MPOU3BOJICTBEHHON U

OKPY’KaIOIIIEH ) COTIIACHO

3HaTh:

— COBPEMEHHBIE METO/IbI TEOPETUIECKOTO
Y DKCIIEPUMEHTAIBHOTO UCCIICIOBAHMS,;
— CTaHJIapPTHBIE 3aKOHBI U METOJIbI
€CTECTBCHHOHAYYHBIX JIUCIUTIINH Y4acTO
HCIOJNIb3YeMbIe i 00paboTKU
PEe3yJIbTaTOB SKCIIEPUMEHTA B 00JIaCTH
npodeccroHabHON eSATEeNbHOCTH;

— UCTOYHHUKHU HAYIHOH MHPOPMAITUH 110
TEME UCCIEA0BAHMUS.

YMmerh:

— UCIIOJB30BaTh U IOHUMATE 3HAHUS
MPUKJIAJHBIX U GYyHIaMEHTATbHBIX
pa3aeNoB CHeUalbHBIX UCIUILTUH
XUMHH IS HAYIHO-HCCIIEA0BATEIbCKOM
IEeSITEILHOCTH,

— OPUCHTHPOBATHCS HA TIPHKIIATHOM




Kox u HaumenoBanue
KOI[ 1 HAUMCHOBAHHC I/IHILI/IKaTOpa

[Tnanupyemsble pe3ynbTaTbl 00yUEHHUs 110

OPMHUPYEMBIX VCLUIUIMHE, XapaKTEPU3YIOLINE 3TAIIbI

(popumpy . JOCTHKEHHS KOMIIETEHIIUU AHER > Xap P e o
KOMIIETCHIIMH (dbopMHpOBaHUS KOMIIETEHIIUH

obecriedeHneM COBPEMEHHBIM TCHACHIUAM (IpaKkTUKO-OPUEHTUPOBAHHBIN) BUL

Pa3BUTHUS TEXHUKH U TEXHOJIOTHI B
o0acTi TexHocpepHOn
0€e30I1aCHOCTH

0€e30I1aCHOCTH YeJIoBEKa

npohecCuOHANBEHOM NesSTeIbHOCTH;
- aHAJIM3UPOBAThH CHEIHAIBHYIO HAYUHYIO
JUTEPaTypy C LENIbI0 COCTABJICHUS IIJIaHa
WCCIIeIOBAaHMS U BBIOOpa METo1a
UCCJICJIOBAHMUS.

Baanern:

— T€OpHUEHN U MPAKTUKON COBPEMEHHBIX
METOIOB UCCIIEIOBaHMs 0a3upysich Ha

3aKOHAaX M 3aKOHOMEPHOCTAX Pa3BUTHS
XMMHYECKON HAYKH.

4 CTpyKTypa U colepKaHHue IMCHHUIINHBI

4.1 CTpyKTypa IHCHUILIMHBI

OO61mas TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISIET 6 3a4eTHBIX equHUI] (216 akaeMUYECKUX YacoB).

TpyrnoeMKoCTb,
Bun pabotet aKaJeMIUYCCKHX YaCOB
1 cemectp 2 ceMecTp BCETO
OO0mas Tpy10éMKOCTh 108 108 216
KonrakrHasi pabora: 34,25 35,25 69,5
Jlexumu (JI) 18 18 36
Jlaboparopusie pabots (JIP) 16 16 32
Koncynpranuu 1 1
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTesibHas padora: 73,75 72,75 146,5
- camono02omoska (npopabomia u nosmopenue
JIEKYUOHHO20 MAMEPUALA U MAMEPUATLA YUEOHUKO8 U YUeOHbIX
nocoouii;
- U3yyYeHue pazoenos Kypca 8 cucmeme d1eKmpoHHO20
00yueHus;
- N0020MOBKA K 1AOOPAMOPHBIM 3AHSIMUSIM,
- N0020MOBKA K PYOEHCHOMY U NPOMENCYMOUHOMY
KOHMPOJIIO)
Bua uToroBoro KOHTpoJIA (3a4Uer, IK3aMeH, 3a4er JIK3aMeH
auddepeHupoBaHHbIN 3a4€T)
Paziensl quctumiinHel, u3ydaeMele B 1 cemecTpe
KonnuectBo wacoB
Ne ayIuTOpHast
pasjiena HanmenoBanue pa3nenos BCero pabota BHEay/I.
T 13 | P pabota
1 BBenenue B xumuro 12 2 2 8
2 CrtpoeHune aToMa U IEPUOIUYECKUI 3aKOH. 16 2 14
XUMUYECKas CBSI3b, CTPOCHUE U CBOMCTBA MOJIEKYJ
3 TepMoaMHAMHUKa XUMHUYECKUX ITPOLIECCOB 14 4 2 8
XHUMH4YecKasi KHHETHKA. XMMHUYECKOE PABHOBECHE
4 PactBopbl 15 2 4 9




KonnuectBo yacos
Ne HaumeHnoBanwue pa3eiion ayuTopHad BHEAY/I.
paszena BCETO pabota
T 13 | 1P pabota

5 OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 16 2 2 12
6 ["anpBaHnYeCKUil 371€EMEHT. DIEKTPObl 1-ro U 2-r10 13 2 2 9

poja
7 Onektponn3. 3akoHsl Dapajaest 11 2 2 7
8 Koppo3sust u 3ammra MeTajuioB OT KOppO3uu 11 2 2 7

Hroro: 108 18 16 74

Pasnenpl AMCHUIIMHEBL, H3ydaeMbIe B 2 CEMeCTpe
KomnmuecTBo yacos
Ne HaumenoBanue paszaennos ayuTopHa BHEAy/l.
paznena BCETO pabota
T 113 | JIp pabora

9 OCHOBHBIE TTOHATHUS AaHATUTHYSCKOH XUMHUU 10 2 8
10 Tutpumerpus 46 10 10 26
11 ['paBumMeTpus 16 2 14
12 DU3UKO-XUMHUYECKHE METOBI aHAJIN3a 36 4 6 26

(cnexTpodoromMeTpus, HOTCHIIMOMETPHS)

Hroro: 108 18 16 74

Bcero: 216 36 32 148

4.2 Coagepxanme pa3iejioB IUCHUININHBI

Pazgen 1 BBenenue B XMuMHUI0

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HayK. COBpEMEHHbIE HAIlpaBICHUS PAa3BUTHS XUMUYECKON
Hayku. Xumuyeckas ¢opma ABIKeHUs MaTepuu. OCHOBHbIE XUMHUYECKHE MOHSTHS: aToM, MOJIEKYyJa,
IIPOCTOE BEIECTBO, XMMHUYECKOE COEAUHEHHE. XHMMHUUYECKUN 3iIeMeHT. AToMHas Mmacca. MousekymspHas
Macca. Mounb, MosispHas mMacca, MOJIIpHasi KOHIIEHTpalus BemiecTBa. [IoHSTHUS BellecTBa M XUMHUYECKOM
peaknuu. Kraccupukanus u HOMEHKIATypa HEOPraHMYECKUX coenuHeHud. OCHOBHBIE 3aKOHBI aTOMHO-
MOJIEKYJISIPHOTO YY€HHs. 3aKOHBI: COXPAHEHHUS, KPAaTHBIX OTHOILIEHHWH, MOCTOSIHCTBA COCTaBa, OOBEMHBIX
OTHOILIEHUU. 3aKOH ABOrajpo. DKBUBAJIEHT M 3aKOH HKBUBAJIEHTOB. [IOHATHE O XMMHUYECKOW cucTeME U
criocobax e€ onucanus. Pa3a, KOMIOHEHT. [ OMOT€HHbIE U FeTepOreHHble CUCTEMbl. DYHKIIMN COCTOSIHUS U
rapamMeTpbl COCTOSIHHUS CHCTEMBL. ['a30Bble cucTeMBbl. ['a30Bble 3akoHbl. MieanbHbIl ra3. YpaBHEHUE
MenneneeBa - Knaneiipona. IlapuuanbHOoe naBieHHWE ra3a B CMECH, OTHOCHUTENIbHAS IUIOTHOCTH Ta30B.
Kunkne cuctemsi....

Pa3nes 2 CTpoeHne aToMa ¥ epruoAH4YecKuil 3aKk0H. XHMHYeCKasi CBSI3b, CTPOCHHE H CBOMCTBA
MOJIEKY.JI

OKCHEpUMEHTAJIBHBIE OCHOBBI COBPEMEHHOW TEOpUM CTPOEHHUs aroma. SIApo W 3JIeKTpOHHAs
oOonouka. Jlyanu3sm B TOBEIEHHWHM MHKpoyacThll. BomHoBas mpHpoaa 3JIE€MEHTapHbIX YacTHIL.
KBanTtoBomexannueckass Mozaens aroma. BomHoBoe ypaBHeHue lllpenunrepa. KBanToBsle umcia. Cmblca
KBaHTOBbIX 4YHcel. ATOMHbIe opOuTanu. MHorosnekTpoHHsld atoM. I[lpunnun Ilaynmum u  emxocTh
AJIEKTPOHHBIX oOosiouek. IlpaBwio XyHzIa M MOPAJOK 3aloJHEHUs aTOMHBIX opOutaneit. ITpunuun
HauMmeHblie osHepruu. IlpaBuno KieukoBckoro. CTpoeHHE 3JEKTPOHHBIX O0OJOYEK 3IIEMEHTOB.
[lepnoMYHOCTD CTPOEHUS DJEKTPOHHBIX 000JI0UEK. JIEKTPOOTPHLATEILHOCTh aTOMOB XHMHYECKUX
anemeHToB. CymHocTh Ilepronnueckoro 3akona. CoBpemenHas uHTeprperanus llepuoaudyeckoro 3akoHa.
Tunuyeckue osnemMeHTsl. M3MeHEeHHE BaXHEHIIMX CBOWCTB DJJIEMEHTOB II0 TIpYIIIaM M IEepUOJaM
MepUoINIeCcKoi cucteMbl. Bzaumopeiicteue atomoB. [Ipuunnbl 00pa3zoBanus XUMU4eckoi cBs3u. [Ipupona
XUMHYECKOH cBs3u. Metoy BaneHTHBIX cBszel (BC). IlepekpriBaHne aTOMHBIX OpOHMTajnel, a- U M-CBA3H,
HOPSAAOK (KPaTHOCTB) CBSI3U. XapaKTEPUCTUKU XUMHUYECKOH CBSI3U - SHEPrus, JUIMHA, MOJISIPHOCTb. MeToq
BC wu ruOpummzammst opOutanei. JloHOpHO-akienTopHOoe B3auMojaelcTBHe. HampaBneHHOCTH U



HACBHIIIAEMOCTh XUMHYECKOM KOBAJIEHTHOM CBs3M. OCHOBHBIE IIOJOXKEHUS METO/Aa MOJEKYISIPHBIX
opoutaneit (MO) B npubmmkennn JIKAO. MexMonekysipHble B3auMoJeicTBUS. BomoponHas CBs3b ee
IIpUpOJa U 3Heprus. BnusiHue BoIOpoAHBIX CBsi3el Ha cBolicTBa BemlecTB. Cuibl Ban-aep-Baansca. Ponp
MEXMOJIEKYJIIPHBIX B3aMMOJAEHCTBUM NPHU MPOSBICHUU (PU3NKO-XUMHUYECKUX CBOMCTB BEIIECTB, SIBICHUH
caMoCcOOpKH OMOIOTUYECKUX MOJIEKYIL.

Paznen 3 TepmMoamHaMuka XMMHYECKHX IpoLeccoB. XMMHYeCKas KHHeTHKAa. XHMHYeCKoe
paBHOBecHe

OcCHOBHBIE NTOHATUS U ONPEAEICHUS XUMUYECKON TepMOIMHAMUKHU. [IepBbIil 3aK0OH TEpMOAMHAMUKHI
U ero MpujIoKeHHe K IMpolieccaM B ujeanbHOM rasze. [lonarue TemnoBoro s3gdexra XMMHUUECKON peaKiliu.
CrangapTHble SHTAJbIIMM OOpa30BaHMS W CropaHus BewlecTB. 3akoH l'ecca W cineacTBUSL W3 HETO.
Hanpasnenue xumuueckoil peakuuu. Bropoil 3akoH TepMOIUHAMUKUA. DHTPOMNUS KaK (YHKIUS COCTOSHHS
cucrteMbl. VI3MeHeHne SHTPONUHM B HEKOTOPHIX Ipoleccax. TpeTHil 3akoH TepMOIUHAMUKH. AOCOIIOTHBIE
3HAUYEHMs CTAaHIAAPTHBIX HTPONUMN BellecTB. KpuTepun HampaBiI€HHOCTH CaMOIPOU3BOJIBHOIO MpOLECca B
3aKpBITOM cUCTeMBL. TeMreparypHas 3aBUCUMOCTh CTaHAAPTHBIX 3Hepruu ['mb0ca, SHTANBIIUU U SHTPOITUH
XUMHUYECKO peakunu. KnHeTnKka rOMOreHHbIX XUMUYECKUX peakiuil. OCHOBHBIE NOHATHUS U ONPEACIICHHUS.
OCHOBHOH MOCTyJaT XMMUYECKON KMHETUKH. KuHeTH4ecKkre ypaBHEHUS! U METO/Ibl OIIPEAEICHUS MOPSIKOB
XUMHUYECKUX peakiuii. BnusHue TemnepaTypsl Ha CKOPOCTh XUMU4eckux peakuuid. [Ipasuno Bant-I'opda u
ypaBHEHHE AppeHuyca. ODHEprus axkTUBAlMH. AKTUBHPOBAHHBIN KoMIUIeKC. OCOOEHHOCTH KHUHETHUKH
TFeTEPOreHHBIX peakuuid. BiusHue IUCHEpPCHOCTH HA CKOPOCTh IPOTEKAaHUs T'€TEPOTCHHBIX PEAKLUM.
Huddysus. Konseknus. 3akon duka. KuHeTnueckuii M mepexOAHbIH peXUMbI T€TEPOTEHHBIX PEaKIuil.
Teepnodaszusie peakuuu. OcHOBBI KaTtanu3a. OCHOBHBIC MOHITHUS U ONpeneieHus. MexaHu3M MpoTeKaHus
KaTAIUTUYECKNX (WM HWHrUOMpyeMbIX) peakuuit. Yucimo o06opoToB katanmzatopa. [Ipomoropsl u
KaTaJuTHueckue siabl. ['omMoreHHwlii Katanmu3. ['ereporeHHbli karanu3. Buabl, ocoOeHHOCTH U
XapaKTePUCTHKH XUMHUYECKOT0 paBHOBecHs. OOpaTumble U HEOOpaTUMbIe XUMHUYECKHE peaknuu. Bumsl u
O0COOCHHOCTH XMMHYECKOTO paBHOBecHsa. KomudecTBEHHbIE XapaKTEPUCTUKH XMMHYECKOTO PaBHOBECHS.
3akon ['ynmpnbOepra — Baare (3akoH aeicTByromux Macc). CoOCTOSHUE HMCTHHHOTO JIMHAMHYECKOTO
XMMHUYECKOro paBHoBecHs. [IpyHIIMI MUKpOCKONIMYecKoil oOpaTuMocTH. BiusiHue pa3nuyHbIX (pakTopoB Ha
XuMHueckoe paBHoBecue. OCOOEHHOCTH paBHOBECUH B reTeporeHHbIx cucreMax. [Ipunnun Jle Hlatense —

bpayna.

Pa3nes 4 PacTBopbl

OO6mue cBoicTBa pacTBOpOB. TepMOAMHAMHMYECKHE XapaKTEPUCTHKU Ipolecca 00pa30BaHUs
pacTtBOpoB. McTHHHBIE pacTBOPHI U JUCIIepCcHbIE cucTeMbl. ColbBaTallys, COJIbBAT, COJIbBATHAsA 000JI0YKa U
KOOpJIMHAIIMOHHOE 4YHCIIO cosbBaTauuu. Kiaccudukamus pacTBOpoB. AB3pO30JH, IEHBI, AMYJIbCUU H
cycneH3nuu. CrocoObl BBIpaXXEHUS COJIEP)KaHHMsI PACTBOPEHHOI'O BELIECTBA B pacTBOpe (MOJIIPHOCTD,
HOPMaJIbHOCTh, MOJISLIBHOCTb, TUTP, MaccoBasi M MoJibHas J10yin). HachlleHHBIN pacTBOp U pacTBOPHUMOCTb.
[lonsspHBIE M HEMOJSAPHBIE PACTBOPUTENH. DJIEKTPOJIUTHYECKAs JUCCOLHUALMSA PACTBOPOB AIIEKTPOJIUTOB.
Crenenp nucconuanuu. M3oronndeckuit koagduiuent. ComapBaTanus HeanekTpoauToB. KomnuratusHbie
CBOMCTBA pacTBOPOB: JAaBJIEHHWE HACBIIIEHHOIO Mapa JIETY4ero pacTBOPUTENS Ha pacTBOPOM; 3aKoH Payis,
TEMIIEpPaTyphl KUIIEHUS U 3aMEp3aHusl PACTBOPOB JIEKTPOJIUTOB U HEIIEKTPOJIUTOB; F0YIHOCKONUYEcKas U
KPUOCKOIIMYECKasl MOCTOSIHHBIE, OCMOC, OCMOTHYECKOe NaBieHue u ypaBHeHue Baut-I'odda. PactBops
ANEKTPOJUTOB. Jlucconmanust cinaObix dSiekTponuToB. KoHcTaHTa guccornuanuu (MOHM3AIMHU) CIa0bIX
KHUCJIOT M OCHOBaHMM. 3akoH pazOamienus (pasBeaenusi) OcrtBanpia. Kaxymiascs creneHb IUCCOLUAINN
CIJIBHBIX 3JEKTpPOIUTOB. MeTton akTtuBHOCTe Jlptonca. D¢dexTuBHas KOHIEHTpalus (aKTUBHOCTD).
Koaddunment aktuBHoctu. Monnas cuna. YpaBHenue [lebas-Xrokkens (mpenenbHbld 3akoH JleOas-
Xrokkens). MoHHble paBHOBECHS B BOJHBIX PACTBOPAX AJIEKTPOJIUTOB, aBTOMPOTOIM3 BoAbl. MoHHOE
npou3BefieHne BOAbl. Bomoponuelii M ruapokcuibHblid mokaszarens (pH um pOH). I'maponus coneid.
KoHcranTa u crenens ruaponusa. [IponsseneHne pacTBOPUMOCTH.

Pa3znen S OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PeaKIMU

OCHOBHBIE TIOHSTHS U ONpCACIICHUA: OKHCIIMTCIIb, BOCCTAHOBUTCIIb, CTCIICHb OKHUCJICHUSA U
JIEKTPOOTPHULIATENIbHOCTE. [IpaBuna ompeneneHust CTENEHH OKHUCIEHHS JJEMEHTa B COEJUHEHUHU.
Baxkneiine OKHCAIUTEIM M BoccTaHOBUTENU. OKHCINTEIBHO-BOCCTAHOBUTEILHAS I[BOﬁCTBGHHOCTI:.
Knaccugukanus okMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN: MEKMOJIEKYIISIPHbIE, BHYTPUMOJIEKYIISIPHbIE



JUCIIPOTIOPITMOHUPOBAHMST M KOHTpIponopimonupoBanust (koamyrtanuu). CoctaBienue OBP meromom
HOHHO-3JIEKTPOHHOTO Oananca (MeTo 1 Mmoxypeakinii). Bnusaue cpeasl Ha MeXaHU3M PEaKIny.

Pazgen 6 N'anbBaHUYeCKHUil 3jIeMEHT. DJIeKTPoabI 1-10 U 2-10 poaa

OnektpoaHble mpoueccel. OcHOBHbIE omnpeaencHus. lloTeHIuanbl 3J€KTPOXUMHYECKONH CHUCTEMBI.
JIBoitHO# snexkTpudeckuid cnoi. KoHrakTHeA W aud@dy3uoHHBIM moTeHnuanbl. CoOJeBOH MOCTHK.
OnexTpoAHslii noreHuMan. YpaBHeHue HepHcrta. CraHmapTHBIH BOJOPOJIHBIM 3JEKTPOJ. YpaBHEHHE
Hepucra nns BomopoaHoro »siekrpoaa. PsAx  CTaHIApTHBIX 3JIEKTPOAHBIX MOTEHLHMAIOB METAJLJIOB.
Knaccugukanus 35mexkTpooB: 3yieMeHT BecToHa, ra3oBble 3JEKTPOJIbI, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN
3IEKTPOJI, MOHOCEJIEKTUBHBIE 3JIEKTPOAbl. XUMHUYECKUE U KOHLEHTPALMOHHBIE raJIbBAHUUECKHE SJIEMEHTHI.
Onement [lanusinsa-Axkobu. TepmoauHaMuKa OKUCINTENbHO-BOCCTAHOBUTENIBHBIX ITpoLieccoB. [IpakTuueckoe
IIPUMEHEHUE XUMUYECKUX UCTOYHUKOB TOKA. AKKYMYJIATOp. TOIUIMBHBIN 3I€MEHT.

Pazgen 7 Duexrponus. 3akonbl @apanest

DNEKTPONIN3 C XUMHUYECKUM PaA3JIOKEHUEM 3JIEKTPOJd. DJIEKTPOJIU3 C XUMHUYECKUM PaA3JIOKEHUEM
pacTBOpUTEII. DJIEKTPOJIM3 PACTBOPOB COJICH META/UIOB C PaCTBOPUMBIMHU aHOJAMHU, M3TOTOBJICHHBIMU W3
ATUX K€ METauIoB. BO3MOXHBIE KaTOJHbIE WU AaHOJHBIE TMPOIECCHl MPH AIIEKTPOIU3E PACTBOPO B
AJEKTpOAUTOB. 3akoHbl @Dapanes. IlpakTudeckoe MNpPUMEHEHHE AJIEKTPOIU3a. DJIEKTPOJIUTHYECKOE
padunupoBanue. [ampBaHoruiactuka. [ampBaHocTerwsi. KuHETHKA SICKTPOXHMMHUYECKHX IPOIECCOB.
CkopocTb 3ekTpoaHoro mpotecca. [lnotHocTs Toka oOMeHa. Ilonspuzanmonnas kpusas. Juddysnonnoe
nepeHanpsbkenue. Y pasaenue Tadens.

Pa3nes 8 Koppo3us u 3ammra MeTa/uIoB 0T KOPPO3UH

Koppo3us meramnoB u cruaBoB. Knaccudukanus KOppO3HOHHBIX CPell, Pa3pyLICHUH U MPOIECCOB.
[TokazaTenu ckopocTu KOppo3uu. XuMHuueckas (ra3oBasi) KOppo3usi: BUAbI U Pa3HOBUIHOCTH. 3aKOHBI POCTA
TOJIIMHBI OKCUAHBIX IJICHOK. DJIEKTPOXMMUUYECKAsT KOPPO3Us: NPUUMHBI U MEXaHU3Mbl BO3HHKHOBEHUSI.
Bnusinue pasznuuHbIX (AKTOPOB Ha CKOPOCTh 3JIEKTPOXMMHUYECKONW KOPPO3MM. 3aluTa METaJIOB OT
Koppo3uu. PanyonanbHoe KOHCTpynpoBaHMe. JlermpoBaHuME METAJUIMUECKHUX MaTepualloB. l3meHeHue
COCTaBa M CBOMCTB KOPPO3HOHHOM cpefbl. [IpoTexkTropHas (aHoqHAas ) 3amuTa. 3allUuTHBIE TOKPBITHUSI.

Pa3nen 9. OcHOBHBbIE MOHSITUA U ONIpedeJIeHUs] AHAJTUTUYECKOH XUMMH.

3amaun aHaJIMTHYECKOM XWMHUHM. KadeCTBEHHBIH M KOJHYECTBEHHBIM aHanu3. OCHOBHBIE METOIBI
KOJIMYECTBEHHOTO aHAJIN3a. XMMHUUECKHUI aHaIN3 B ero MeTOIbl. PU3NKOXUMHUYECKUN aHaAJIN3 U €T0 METO/IBI.
CpaBHuUTENbHAS OIICHKA XUMUYECKUX U (PU3UKOXUMHYECKUX METOJIOB.

Paznes 10. Xumudeckue MeToabl anaan3a. Turpumerpus.

OcHoBHble TIOHATUS B TUTpuMeTpuH. [locyna B 0ObeMHOM aHanM3€ M MpaBuia MOJIb30BAHMS €IO.
Crnoco0bl TuTpoBaHusA. CrocoObl BhIpaKEHUS KOHILEHTpPAllMM B TUTPUMETPUH, UX B3aUMHBIA Iepecyer.
3akoH »KBHMBaJleHTOB. Merton HelTpanusauuu. MonHoe npowusBenenue Boabl. pH u pOH. VpaBHeHus
peakimii HeiTpanuzanuu. CriocoObl YCTaHOBJIEHUS TOYKHM SKBHUBAJCHTHOCTH B METOJE€ HEWUTpalM3allvu.
KucnorHo-ocHOBHbIE HMHIMKATOpbl.KpHBBIE TUTPOBAaHMSA: CHJIBHOM KHCIOTBI PacTBOPOM CHJIBHOTO
OCHOBAHUS; CIIAa00N KHUCIOTHI PACTBOPOM CHJIBHOTO OCHOBAHHS; CIIA0Or0 OCHOBAaHUS PacTBOPOM CHIIBHOM
KUCJIOTEl. Meton HeWrpanuzauuu. [IpuroroBineHue TUTpaHTa W ONPEICICHUE KOHIEHTPALMHU COJISHON
KHCIIOTHI (YpaBHEHHUS PEAKLUI TUTPOBAHUS, UHAMKATOPHI, pacyeT). Mcnonp30BaHne peakiyil OcakIeHUs B
TUTPUMETPUH. APreHTOMETPUYECKOE ONPEEICHUE XJIOPUI-MOHOB 0 MeToay Mopa. JIpoOHoe ocaxkieHue
XJlopua U Xpomara cepebpa. Mcmonb3oBaHHMe peakIMHd KOMIUIEKCOOOpa30BaHHUA B TUTPUMETPHUH.
KommekconomeTpus (TUTPaHThI, YCIOBUS TUTPOBAHUS, YPaBHEHMsI peaklUid, MeETaIJIOXPOMHBIE
WHAMKATOpBhl) Peakuuu OKHUCIAMTENbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHMA. PacueT  OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIX MOTEHIHAIOB 110, MOCIE U B TOYKE YKBUBAJICHTHOCTH. BUJ KpUBOW TUTPOBAHMS U €€
obpaboTka.

Pa3nen 11. I'paBumerpus

BecoBoil ananu3. AHanuThyeckue U TeXHUYeckue Becbl. OCHOBHBIE CIIOCOOBI BECOBOTO aHAIM3a
(BBIOENIEHUE, OTrOHKa, ocaxaeHue) OCHOBBI KOJIWYECTBEHHOTO OIPEACTCHHS IO CIOCOo0y OCaXKICHUS:
paBHOBECHE OCaXKJEHUS, MPOU3BEIeHIE pacTBOpUMOCTH. OCHOBHBIE ONEpaIMy aHaK3a M0 3TOMY METO.Y;
€ro JOCTOMHCTBA U HeAocTaTku. OCHOBHBIE 3Tallbl aHAJIW3a MO METOAY OCAXKIEHHUS: YCJIOBHS MOJYyUYECHHS



ocaJkoB, (opma ocaxaeHus, BecoBas (opma, MOHATHE MOCTOSHHOM Macchl. OmpenereHue colep:KaHus
rurpockonuyeckoil Binaru. Ilonstre aGcomoTHO cyxoro BemiecTBa. IlepecueT pe3ysibTaToB aHanu3a Ha
CyXO€ BeIECTBO.

Pa3nes 12. @®u3uko-xuMH4ecKrue MeTOAbl AHAJIH3A.

DIEKTPOXUMHUYECKHE METO/IBI aHaJIn3a. Konaykromerpus (oCHOBHBIE HIOHATUA).
Kongykromerpruueckoe TUTpOBaHME: MEXAHHU3M HM3MEHEHHUS JJIEKTPONPOBOJHOCTH B XOJAE PpPEaKLHU
TUTPOBAHHUA, BUJ KPHUBBIX TUTPOBaHUS, HAXOXKIEHUE TOYKU SKBUBAJIECHTHOCTH. KoHIyKTOMETpHUYECKOe
TUTPOBAaHME CMECH CEpHOHW KHUCIOTHI M cyibdara wmenu. I[lotreHuumomerpus. IlpuHImMn u3MepeHUs
IIOTEHIIAAJa B PAaCTBOpE: DJIEKTPOJIUTHYECKAs sS4ElKa, MHAUKATOPHBIE JIEKTPOABI, IEKTPOAbl CPaBHEHUS.
N3mepenue pH pactBopoB. YcTpolCTBO CTEKISHHOTO uIeKTpoaa. CBsA3b €ro NOTEHLMala ¢ KOHLIEHTpaluei
HMOHOB BOJIOPOJIa B pacTBOpe. DMUCCUOHHAA clieKTpodoTomeTpus. [IponcxoxaeHre aTOMHBIX CIEKTPOB U
ux peructpamus. Doromerpuss mamenu. [lpuHnunmMampHass cxema NpuOOpa W MPUMEHEHHE METOJa.
AbcopbrronHas cnektpodoromerpus. IlpuHumnuaneHas cxema npubopa M IPUMEHEHHE METOoJa.
MounekynspHble CIEKTPhl MOIJIOMEHUS, UX XapaKTepUCTUKU. OCHOBHOM 3aKOH CBETONOIJIOUIEHMS (3aKOH
byrepa-JlamGepra-bepa), ycinoBuss ero nNpUMEHUMOCTH. AJJWTHBHOCTh ONTHYECKOW TUIOTHOCTH, €€
ucrnoibp3oBanue. PacueTHele MeTonsl B (poTOKONIOpHMETpuH. MeEToapl aHaln3a TETepOTeHHBIX CHCTEM.
Hedenomerpus u typoumumerpus. YcCIoBUS NPUMEHMMOCTH 3THX METOAOB. [IpMHIMIUANBHBIE CXEMBI
npu6opoB. CBA3b KAKYIIEHCS ONTUYIECKOH MIIOTHOCTH ¢ KOHIIEHTPAIMEH B 3TUX METO/ax.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Koxr-s0
pasziena 94acoB

1 1 Texnuka 6e3onacHocTH. [IpaBuiia moBeaeHUs B 1a00paTOPUH 2

2 1 Ornpesenenre MOISIPHOW MacChl 9KBUBAJICHTA BEIIECTB B PA3JIMUHBIX 2
TUTIAX peakluii. 3aKOH YKBUBAJICHTOB.

3 2-3 TepMonnHaMyKa XUMUYECKHUX MPOLIECCOB. XUMUYECKasi KNHETUKA. 2
CMelieHue XUMHYECKOTO PABHOBECHS

4 4 PacTtBopsl anekTposutoB. pH pactBopos. ['maponns coneit 2

5 5 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH. 2

6 6-7 ["anpBaHMYECKHI AIIEMEHT. DIEKTPOIIH3. 2

7 2,6,8 | XuMnueckue CBOHCTBA METAIIIOB 2

8 8 Koppo3us MeTannos u 3amura METauioB 0T KOPPO3UHU 2

9 10 Merton Hewrpanm3aruu. OnpeneneHne KOHIIEHTPAIIUN COISTHON 2
KHCIIOTHI TI0 TATPOBAHHOMY PACTBOPY LIEIOYH

10 10 Meton ocaxaenus. OnpeneneHne coiep Kanus XJIOPHI- HOHA B 2
BOJOIPOBOJHON BOJIE.

11 10 Mertoa komIuieKcooOpa3oBaHus. TpHIIOHOMETPHS. 2
Onpenenenue o0IIeH )KECTKOCTH BOJIBI.

12 10 Meton okcunumerpuu. [lepmanranaromerpust. Onpenenenue 2
MAacCOBOM J0JIX eJe3a B conu Mopa.

13 10 Merton okcuanmerpun. Momgomerpus. OnpeneneHne MaccoBoi 2
JI0JIM ME/IM B MEJTHOM KYTOpOCe.

14 12 KongykromeTpruueckoe THTPOBAHUE CMECH KUCIIOTBI U €€ COJIN. 2
Omnpenenenne cofep kaHus MeIM B METHOM KYITOpOCe.

15 12 [ToTrenumomerpudeckoe TutpoBanue. OnpeaenexHue 2
coJiepKaHusl CUIILHOM M CJTa00M KUCIOTHI B CMECH

16 12 CnextpodoTomMeTpuyecKkoe orpeesieHie epMaHraHaTa Kamus 2
METOJIOM JT00aBOK.
Uroro: 32




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. I'muaka, H. JI. O6mas xumus [Tekcr] : yue6. mocobue nns By3oB / H. JI. I'nmunka; mox pexn. A. U.
Epmaxkosa.- 30-e uzn., ucnp. - M. : Uaterpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : wi. - [Tpw.: c.
699-703. - bubmumorp.: c. 704-705. - [Ipeam. ykas.: c. 706-727. - ISBN 5-89602-017-1.

2. bonawipeBa, O. Y. Xumus [DeKTpOHHBIN pecypc] : 3a/lauu U yIpaKHEHHs: yueOHOe TTocoOue /ist
CTYJCHTOB, OOYy4alOlIMXCs MO TporpaMMaM BBICHIETO OOpa30BaHUS 1O HEXUMHUYECKHM HaIPaBIICHUSM
OakanaBpuata / O. U. bonaeipesa, O. I1. Kymnapesa, I1. A. Ilonomapesa. - OpenoOypr : OI'Y. - 2016. -
ISBN 978-5-7410-1583-4. - 140 c.

Pexxum goctymna: http://artlib.osu.ru/web/books/metod_all/32101_20161114.pdf

3. CanpnukoBa, E.B. KonnyectBenHslii ananus: [DnIeKTpoHHBIH pecypc] yuedbnoe mocodbue / E.B.
CanpaukoBa, E.A. OcunoBa; OpenOyprckuii roc. yH-T. — OpenOypr : OI'Y, 2015. - 159 c. - ISBN 978-5-
7410-1291-8. http://artlib.osu.ru/web/books/metod_all/9042 20150923.pdf

5.2 JlonoiHuTEIbHAS JINTEPATypa

1. I'muuka, H. JI. O6mas xumust [Tekcr] : yue6. mocobue mist By3oB / H. JI. I'muuka; mon pen.
A. U. Epmakosa.- 30-e uzn., ucnp. - M. : Uuarerpan-Ilpecc, 2005. - 728 c. - bubnuorp.: c. 704-705. - ITpeam.
ykas.: ¢. 706-727. - ISBN 5-89602-017-1.

2. I'munka, H. JI. 3agaun u ynpaxknenus no oomeit xumuu [Tekcer] : yueOHO-pakTUYECKOe mocodue
s OakanmaBpoB: y4eOHOE MmocoOWe JJisi CTYACHTOB BBICIIUX YUYCOHBIX 3aBEJACHHN, OOy4JaIOUIUXCS II0
€CTeCTBEHHO-HAYYHbIM HampaBieHusiM u crnenuansHocTsMm / H. JI. I'munka; mox pea. B. A. Ilomkona,
A. B. babkosa.- 14-e u3n. - Mocksa : FOpaiit, 2014. - 236 c. : un. - (bakanasp. bazoBesrit kypc) - ISBN 978-
5-9916-3449-6.

3. bongsipeBa, O. M. COOpHUK MHAMBUAYaAJIbHBIX 3aJaHUM MO XUMHM [DJIEKTPOHHBIA pecypc] :
METOJIMYECKUE YyKa3aHUs Uil CTYACHTOB, OOydYalomIMXCS MO MpOrpaMMaM BBICHIEr0 OOpa3oBaHUS IO
HeXuMUYecKuM HampasieHusMm noarotoBku / O. U. bongsipesa, O. I1. Kymnapesa, I1. A. I[Tonomapesa. -
OpenOypr : ory. - 2016. - 75 c. Pexum JIOCTYTIA:
http://artlib.osu.ru/web/books/metod all/31070_20160823.pdf

5.3 llepuoanyeckue U31aHUA

1. XKypHan Heopranuueckoi XuMuu: xypHai. - M.: APCMU.

2. Xumus u xu3Hb - XXI Bek: xxypHai. - M.: Arentcto "Pocnieuats".
3. Kypnan ananutuyeckoit xumuu. - M.: Arenrctso "Pocrneyars."

4. Kypnan ¢pusudeckoit xumuu: - xypHai - M.: APCMU.

5. Komnonnueiit xxypHai: xxypHai. - M.: APCMU.

5.4 UnTepHeT-pecypcesbl

1. Dunuknoneaus ¢usuku u xumuu. - http://fizikaihimia.ru/ TpeacraBner 60bII0NH 00bEM MaTepH-
aJla 1o KJIACCHUYECKUM M XPECTOMATUIHBIM MatepuaiaM. [ToX0auT A1 MOArOTOBKH KaK MO TeMaM JICKIUH 1
CEMHUHAPCKHUX 3aHSATHH, TaK W 1O TeMaM, MpeJHA3HAYEHHBIM JJISI CAMOCTOSITEIBHOTO HIIM PACIIHPEHHOTO
U3YUCHHUS.

2. BupryanbHas oOpa3oBareibHas aboparopus. - http://www.virtulab.net/ O6pasoBarenbHbie HH-
TEPaKTUBHBIC PA0OTHI MO3BOJISIOT YUAIIUMCS MPOBOJAMTH BUPTYAJIbHBIC SKCIIEPUMEHTHI 10 (PU3UKE, XHUMHUHU,
OMOJIOTHH, SKOJIOTHH U APYTHM MIPEIMETaM, KaK B TPEXMEPHOM MPOCTPAHCTBE, TAK U B JIBYXMEPHOM.

3. https://openedu.ru/course - «OtkpbiToe oOpa3zoBanue», Karanor kypcoB, MOOK: «IIpoctbie MoO-
JICKYJIbI B HAIIICH KU3HUY.



http://artlib.osu.ru/web/books/metod_all/32101_20161114.pdf
http://artlib.osu.ru/web/books/metod_all/9042_20150923.pdf
http://artlib.osu.ru/web/books/metod_all/31070_20160823.pdf
http://fizikaihimia.ru/
http://www.virtulab.net/
https://openedu.ru/course

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ[ OC.

2. ITaket oducHbIx npunoxenut «MoitOduc O6pa3zoBaHue»

3. lns pabotel ¢ pecypcamu MHTEpHET - BeO-Opay3ep Annexc https://yandex.ru/..

4. TAPAHT IInardopma F1 [DnexTpoHHBIN pecypc]: cripaBOYHO-TIpaBoBas cucreMa. / Pazpaborumnk
OOO HIIIT «I"APAHT-Cepsucy, 119992, Mocksa, BopoobeBsl ropsr, MI'Y, [1990-2026]. — Pexxum gocty-
na B cetu OI'Y http://garant.net.osu.ru

5. ABTOMaTH3MpOBAaHHAs MHTEpaKTUBHas cuctema cereBoro tectupoBanus - AUCCT (3aperucrpu-
poBana B POCIIATEHT, CBuaerenbcTBO O TOCYJApCTBEHHON peructpamnuu nporpammel migs OBM
Ne2011610456, npaBoobnanarens — OpeHOYprckuii TOCYJapCTBEHHBIN YHHBEPCUTET), PEXKHM JOCTyMa -
http://aist.osu.ru.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

VYuebHble ayJUTOPUU JUIsI IPOBEAEHUS 3aHATUH JIEKIMOHHOIO THIIA, CEMMHApPCKOrO THMA, JJIs
IIPOBEJCHUS TPYIIOBBIX M HWHAMBHUAYAJIBHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJS M NPOMEXYTOYHOU
aTTeCTallUu.

AyIuTOpHH OCHAIIEHBI KOMIUIEKTAMH YYCHHYECKOH MeOeNn, TEXHUUECKUMH CPEACTBaMHU 00ydeHMUs,
CITy’KaIllUMU JUIs TIpeJicTaBlIeHus yueOHol nHdopMauy 60Ib1I0ONH ayAUTOPUH.

s mpoBeeHust 1abOPaTOPHBIX 3aHATHH HCIIONB3YIOTCSA JabopaTopuu Kadenpbl XHMHH, OCHa-
IIEHHbIe HEOOXOIUMbIM J1a00paTOPHBIM 000pyI0BaHHEM (JIAOOPATOPHBIE CTOJIBI, BBHITSKHBIE IIKA(BI, KA~
GBI CymMIbHBIE, BECHl aHAIUTHYECKHE, OaHW NabOpaTOpHBIE, JUCTHIUIATOP); XUMHYECKOW IOCYHOH |
npeaMeTraMu J1abopaTOpHOro obuxoja ( CIUPTOBKM, TUTEIbHBIE LIMIILBI, acOECTOBbIE CETKM, IITATHUBBI,
MpeIMETHBIC CTEKIIA, MPOOUPKH, MMUTIETKH, TPOOKH, CTEKIITHHBIC MTaJOYKH, TPOOUPKOIEPIKATEIH, IMATelH,
CKaJIBIIENIH, SKCUKATOPbI, OIOKCHI, JEKTPUUECKUE TUIMTKH, XUMUYECKHE BOPOHKHU, TUIJIM, XUMHUYECKUE CTa-
KaHbl ¢ HocukoM émKocTbio 200-300 mut 1 100 mut, mepable mumuHAps! Ha 10 mi, 50 u 100 M1, cTynku ¢ ne-
CTHKaMH, OropeTku Ha 25 mui, nunetku Mopa Ha 5, 10, 20 u 100 mu1, rpagyrupoBaHHble MEpHBIE TUNETKHU Ha
1, 2,5 u 10 mn, mepubie koa6s1 Ha 100, 250 u 1000 mu ¢ npobkamu, koHn4eckue koyoel Ha 100 u 250 M,
KalleJIbHUIIBI, TPYIIN); XUMHUYECKUMH PEAKTUBAMHU.

[Tomerienne i caMOCTOATENBHON pabOThl O0yUYaIOIMIMXCS OCHAIEHBI KOMITBIOTEPHOW TEXHUKOM,
noJkiItoYeHHoH K cetu "HHTepHer", M obecrnedeHuneM JaocTynma B HIEKTPOHHYIO HH(OpMarmoHHO-
oOpazoBarenbHyto cpeny OI'Y.

K paboueii npocpamme npunazaromcsn:

e DOoHJA OIEHOYHBIX CPEICTB JUIS MPOBEACHUS MPOMEKYTOYHOW aTTECTAllMd OOYYArOIIUXCS O
JTUCLUIUINHE;

e MeTonuueckne yka3zaHus sl 00 yJarOIIMXCs 0 OCBOCHHIO JUCITUTIITNHBL.


http://aist.osu.ru/

