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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Llesb oCBOEHUS AUCHUILTUHBI: 00ECIIEYUTh MOJIHOE YCBOCHHE TEOPETHUYECKUX OCHOB OOIIEH XH-
MHH, XUMHH JIEMEHTOB U X COEIMHEHUI; (OPMUPOBAHNUE y CTYJICHTOB IIEPBOT0 Kypca HABBIKOB CAMOCTO-
ATEIBHOTO BBIIOJHEHUS MPOCTEHIINX XUMHUECKUX HKCIEPUMEHTOB M 0000IIeHU HAOIIOAaEMBIX Pe3yIib-

TaTOB.
3amaun:

- IOJIyYUTh 0a30BbIC NIPEJICTABICHHS 00 OCHOBHBIX pa3jieiax TEOPEeTHUECKON U NPUKIIaJIHOW XUMUH,

- UMETh NPEJCTABICHUE O POJIM XUMHM B Pa3BUTUU TPAJULMOHHBIX M CO3/IaHUU HOBBIX OTpacieu
HayKHM M TEXHUKH, IOJYYEHUN XUMHUYECKHX BELIECTB U3 NMPUPOIHBIX 00BEKTOB MM IIyTE€M CHUHTE3a, paluo-
HAJIBHOM MCIIOJIb30BAHUH MPUPOIHBIX OOTaTCTB, OXpaHe OKPYKAIOLICH Cpebl;

- U3y4UTh OCHOBHBIE IIOHATHS U Pa3/ienbl 001el XuMuuy;

- BJIaJIeTh HH(OPMAIIHEH O CTPOCHUU aTOMOB, MOJIEKYJI, O IPUHLUIIAX OMUCAHUS XUMUYECKOH CBSI3H;

- YCTaHaBJIMBATh JIOTMUYECKHE CBSI3M MEXAY IOJOXKEHUEM 3J1eMeHToB B Ilepuoauueckoil cucteme u
XUMHYECKUMH CBOMCTBAMH BEILIECTB;

- HA OCHOBE TEOPETUUECKUX 3HAHUHI OLICHUBATh BO3MOXHOCTH IIPOTEKAHUS TEX WJIM UHBIX PEaKLUii;

- IpHOOpECTH HaBBIKM pabOThl B XMMHUYECKOM JabopaTtopuu, npaBuiia OOpalieHUs] ¢ XMMHUYECKUMHU

PCaKTHuBaMHU U HOCYﬂOﬁ;

- 000CHOBaHHO BBIOMPATh COOTBETCTBYIOIINIA METOJI UCCIICIOBAHUS JJIsI PEIICHUS MPAKTUICCKUX 3a-

nag;

- YMETh CAMOCTOSATEIBHO padoTaTh ¢ Y4eOHOM, HAYYHOW U CIPABOYHOM JIMTEpaTypOl, BeCTH HHQPOP-

MaI_II/IOHHHﬁ IIOUCK.

2 MecTo JTUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucnunimHa oTHOcUTes K 0a30Boit yacTtu 010ka [l «lucuummuael (MOTy TN )»

[TpepexkBU3UTHI AUCHUILTUHBL: Omcymcmeyom

[ToctpexBu3uThl aucuuiudel: b1./1.B.9 I[lpomsiuinennas 6000n0020moka u 60000YUCMKA 8
cucmemax mennoeazocHabdcenuss u genmunayuu, b1.J[.B.10 Oxpana 6o30ywnoeo 6acceina, b1.J].B.15
Ouucmusbie coopydiceHus 20p0008

3 TpeOoBaHus K pe3yibTaTaM 00y4eHH MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAlIpaBiieH Ha (POpMHUpPOBAHHUE CIAEAYIOLIUX PE3YIHTATOB 00yUEHUS

Kon u HaumeHnoBanue
bopMHUpPYyEMBIX KOMITETCHITHI

Kox u naumenosanue
WHJIUKATOpa JOCTHXKEHUS
KOMIIETEHIINU

[Tnanupyembie pe3ybTaThl 00yYSHHS O
JUCLUIUITMHE, XapaKTEPU3YIOLIHUE ITAIIbI
(GhopMHUPOBaHMS KOMTIETEHITUN

OIIK-1 CnocoOeH pemath
3a/1a4u TPoPeCCHOHATIBHON
JesITeIbHOCTH Ha OCHOBE
WCTIOJIH30BAHUS
TEOPETUYECKHX U
MPAaKTUIECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKHUX HAyK, a TAKKe
MaTeMaTHYeCKOro anmnapaTa

OIIK-1-B-2 BeisBienue u
KJIACCU(UKAIINS XUMHUSCKUX
MIPOILIECCOB, MPOTEKAIOIINX HA
00BbekTe mpodeccuoHaIbHOM
nestensHOCTH. OTnpeeneHue
XapaKTePUCTHK XUMHUYIECKOTO
mpoliecca (sBIeHus),
XapaKTEPHOTO NI 00BEKTOB
npodeccroHanbHOI
NeSITeTbHOCTH, HAa OCHOBE
TEOPETUYECKOT O
(3KCTIEpUMEHTAJIBHOTO)
uccienoBanus. Beioop

3HaTh:

pOJIb XUMUHU B COBPEMEHHOM CTPOUTEIIb-
HOU UHIYCTpUHU;

- TEOPETHYECKHE OCHOBHI XMMHH, HEOO0-
XOJIUMbIE€ HA MPAKTUKE MPU PEIICHUU KOH-
KPETHBIX 3a/lad B MPOIIECCe M3YUYECHUs Be-
LIECTB MU XMUMHUYECKUX IPOILIECCOB B MpPO-
(heccroHaIBHOM ACATEIHHOCTH,

- CBOMCTBA XUMHUYECKHUX PJIEMEHTOB U UX
COETMHEHUH, COCTABIIAIOIIUX OCHOBY
CTPOUTENIbHBIX MAaTepHUaJOB.
YMers:

- CaMOCTOSITEJIbHO OCYHIECTBIISITh OC-
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Kox n HaumeHoBanue
(bopMUPYEMBIX KOMIIETSHITHIA

Kox u Haumenosanme
WHIUKATOPa JOCTHIKEHUS
KOMIIETEHIINHN

[Tnarupyemblie pe3ynabTaThl 00yUeHUs 110
TUCIUTUTMHE, XapaKTEPU3YIOIIHE ITAITbI
(GhopMUPOBaHUS KOMITETSHITHIA

0a30BbIX XUMHUYECKUX 3aKOHOB
JUTSL PEIIeHUs 3a1a9
npodecCuoHAIbHON
JeSTEIIbHOCTH

HOBHBIC TIPUEMbI pabOTBl B XHMHYECKOMN
naboparopuu;

-IPUMEHSTh TOJYYCHHBIC 3HAHHS 10
XUMMWH IIPU PELICHUU IPAKTUYECKUX 3a7ay.

Baajnersn:

- HABBIKAMU BEJICHUS] XUMHUYECKOIO
HKCIEPUMEHTA, HEOOXOAUMBIMHU 1151
BBIIIOJIHEHUS TEOPETUYECKOTO U
JKCIIEPUMEHTAJIBHOIO UCCIEA0BAHMS,
4TOOBI B AAJIbHEHIIIEM PEIIAaTh BOIPOCHI
CTPOUTEJIBHBIX TEXHOIOIUH.

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKTypa THCHHIIMHBI

OO61mas TpyA0eMKOCTh AUCHHUILINHBI COCTaBIseT 4 3aueTHbIe eNuHuUIlbl (144 akameMuyecKkux yaca).

TpynoeMKocCTs,
Bun paboTst aKaJIEMHUYECKHX YacOB
1 cemectp BCETO
O0uas Tpy10éMKOCTh 144 144
KonrakTHasi padora: 35,25 35,25
Jlexrum (JI) 18 18
Jlaboparopusie pabots (JIP) 16 16
Koncynpranuu 1 1
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 108,75 108,75
- camono02omoeka (npopabomka u nOGMopeHue 1eKYUoHHO020 Mamepuaia u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- N0020MO6Ka K 1a00PaAMOPHLIM 3AHAMUAM,
- 10020MOBKA K PYOEIHCHOMY KOHMPOTIO, IK3AMEHY.
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIIUPOBAHHBIH 3K3aMeH
3a4er)
Paznensl qucuuIuIMHEL, U3y4yaeMble B 1 cemecTpe
KosmuecTBo yacos
Ne HaunmenoBanue paszaennos ayuTopra BHEAy/l.
pasnena BCETO abora
713 | P pabota
1 OCHOBHBIE TOHTHS ¥ 3aKOHBI XUMHUH 18 2 4 12
2 CtpoeHue aToMa U EpUOINYECKUI 3aKOH 12 2 - 10
3 OcHOBBI XMMHUYECKOH TEpPMOJIMHAMUKH 12 2 - 10
4 XuMHYecKasi KHHETHKa U XUMHUYECKOe paBHOBECHE 14 2 2 10
5 PactBopbI 18 2 4 12
6 OKHCIUTENIbHO-BOCCTAHOBHUTEIbHBIE TPOLIECCHI 16 2 2 12
7 OCHOBBI JIEKTPOXUMHUYECKUX ITPOLIECCOB 22 2 2 18
8 Koppo3swus u 3anmra METa/uIoB OT KOPPO3UHU 16 2 2 12
9 XuUMHS BXKYIIMX BEIIECTB 16 2 - 14




KoanuectBo yacos
e HaumeHnoBaHue pasnenon ayAuTopHas BHEAy/I.
paznena BCETo abota AGora
a|m3|up| P
Hroro: 144 18 16 110
Bcero: 144 18 16 110

4.2 Cogepxanue pa3iejioB IUCHUNIMHBI

Pa3znesn 1 OcHOBHbIC MOHATHS ¥ 3aKOHBI XMMHMH

MecTo XMMHM B CUCTEME €CTECTBEHHBIX HayK. COBPEMEHHBIC HANPABICHUS PAa3BUTHS XMMHUYECKOU
HayKH. XuMHuuyeckas Gopma aBrkeHus marepud. OCHOBHBIC XUMUYECKHE TIOHATHS: aTOM, MOJIEKyJia, MPo-
CTO€ BEUIECTBO, XMMHUYECKOE COCAMHEHHE. XUMUUECKUM JI€MEHT. ATOMHas Macca. MoneKyJsipHas macca.
Mouib, MOIsIpHAst Macca, MOJISIpHas KOHLEHTpaLKs BELIECTBA.

OcCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIDHOI'O YY€HHsA. 3aKOHbBI: COXPAHEHHs, KPAaTHBIX OTHOILEHUH,
MOCTOSIHCTBA COCTaBa, 00BEMHBIX OTHOIICHHUN. 3aKOH ABOTaJpo. DKBUBAJIECHT M 3aKOH 3KBUBaJIEHTOB. [lo-
HATHE O XMMHUYECKOH cucteme U crocobax e€ onucanus. daza, koMnoHeHT. ['OMOreHHbIe U reTeporeHHbIe
cucreMbl. OYHKIIUU COCTOSIHUS U IAapaMETPbl COCTOSHUS cUcTeMbl. ['a3oBble cucTeMbl. ['a30Bble 3aKOHBI.
WneaneHblii ra3. YpaBHenue MenneneeBa — Knaneiipona. [lapuuansHoe naBiieHue rasa B CMeCH, OTHOCH-
TeJbHAas! INIOTHOCTh ra30B. JKUAKUE CUCTEMBIL.

Paznen 2 CtpoeHue aToMa u NepHOANYECKUI 3aKOH

DKcIepuMEeHTabHBIE OCHOBBI COBPEMEHHOM TEOPUHU CTPOCHUS aToMa. SIApo U 3MeKTpoHHast 000J10Y-
ka. /lyanusm B noBeneHnn MUKpodacTull. BoiaHOBas npupoja eMeHTapHbIX YacTull. YpaBHeHue e bpoii-
15, IpUHIMN HeonpeneneHHocTu ['elizenOepra. Atom Bojopona. KBaHToBOMexaHHueckas MOJIEIb aroMma.
OpnnoanextponHslii aToM. BonHoBoe ypaBHeHue Illpenunrepa. Ksantossle uncia. CMBICI KBaHTOBBIX YH-
cesl. ATOMHbIE OpOMUTaIU. DHEPreTUUYeCKUe YPOBHU IEKTPOHA B OJHO3JIEKTPOHHOM aroMe. MHOrosnek-
TpoHHBIN aToM. [Ipunuun ITaynau u eMKOCTb 31eKTpoHHBIX 00oouek. [lpaBuno XyHaa u nopsaoK 3amoHe-
HUs aTOMHBIX opoOutaneil. [lpunuun nHaumensieit suepruu. [Ipasuno KneukoBckoro. CTpoeHue 31EKTPOH-
HBIX 000J104€K 371eMeHTOB. [IeproANYHOCTh CTPOEHUS IEKTPOHHBIX 000si0ueK. [loTeHansl HOHU3aMU U
CPOJCTBO K JIEKTPOHY aTOMOB, PaJNyChl aTOMOB U MOHOB B 3aBUCUMOCTH OT ITOJIOKEHHMSI DJIEMEHTA B IE€pH-
OJIMYECKON CUCTEME. DIIEKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKUX YJIEMEHTOB.

Cymnocts Ilepuonnyeckoro 3akona. CoBpeMeHHas uHrepnperanus [lepuoaudeckoro 3akoHa. Tu-
MIUYECKUE DJIEMEHTHI. V3MeHeHne BaKHEHIIMX CBOWMCTB 3JIEMEHTOB IO IpylIaM U MepuojaM Iepuoanye-
ckoil cucreMsl. O6meHayuHoe u punocodckoe 3HaueHue [lepuoanueckoro 3akona J[. . Menneneena.

Pazgen 3 OcHOBBI XMMHYECKOH TEPMOAMHAMUKHI

DOHepreTuyeckue XapakTepUCTHKU XUMHUYecKuX peakuui. [lepBoe Hauano tepmomuHamuku. I[Ipe-
BpAIlEHUs SHEPrHUH U paboThl B XUMHUYECKUX Mpoueccax. Tepmoxumus. [lonsatre 06 sHTampnuu. JHI0- U
sK30TepMHuecKUe peakuuu. 3akoH ['ecca. CTaHAApTHOE COCTOSHUE U CTaHJApTHAsl SHTAJIbINS 00pa30BaHUS
BemlecTBa. Pacuersl TennoBbix 3¢ dexToB peakiuil. Bropoe Hayano tepmoanHamuku. [ToHsTue sHTpoOnuu.
OneHka 3HaKa M3MEHEHUsl DPHTPONMM B XMMHUYECKUX peakuusx. DHeprus ['mb0ca. YMeHblIeHHE dHEpPruu
I'n66ca kak TepMOJUHAMUYECKUNH KPUTEPUH BO3MOXKHOCTH CaMOIPOM3BOJIBHOIO MPOTEKAaHUs Ipoliecca B
3aKpbIThIX cucTeMax. CTanaapTHOe u3MeHeHue sHepruu ['nb6ca B peakuyu. 3aBUCUMOCTb U3MEHEHHUS dHEp-
ruu 'u60ca oT Temmeparypsl, TaBICHUS U KOHLEHTPAIMM PEarupyroX BeecTs. Poib sHTaIbIMAHOTO U
SHTPONUIHOTO (HaKTOPOB B ONpEeIEHNU HalpaBIeHHs IPoIiecca.

Paznen 4 Xumuueckasi KHHETHKA U XUMHYeCKoOe paBHOBecCHe

CKOpOCTh XUMHUUYECKON peakiiu U (HaKTOPHI €€ Ompeesatone. 3aBUCUMOCTh CKOPOCTH PEAKIIUUA OT
KOHIIEHTpaluu peareHToB. Kunetnueckoe ypaBHeHue peakiuu. [lopsnok peakuuu, [Ipasuno Bant-T'odda.
KoHcTaHTa ckopoCcTH peakliiy U €e 3aBUCUMOCTb OT TeMIEpaTypbl. JHEPrUs aKTUBALUU. Y paBHeHHE Appe-
HUyca. DHepreTuyeckas auarpaMMa peakuuu. [lonsaTue o MmexaHusme peakuuu. MoJeKyJIsspHOCTh PEAKIUH.
Karanu3 u xatanuzaropsl. UTHTHOUTOPBI 1 HHTUOMPOBAHHE.

Xumuueckoe papHoBecre. ObpaTuMble U HeOOpaTUMble XUMUYecKue peakiuu. COCTOsSIHUE paBHOBE-
CHS M IPUHIIUI MUKPOCKOMYECKON 00paTuMOoCTH peakiuu. Kunetnueckuit 1 TepMoIMHAMUYECKHH MOAX0-
bl K OMTMCaHMIO XMMUYECKOTo paBHOBecHs. KOHCTaHTa XUMHUUECKOT0 PAaBHOBECHSI U PA3IUYHbIE CIIOCOOBI ee



BbIpakeHHs. CBsA3b KOHCTAHTBHI XMMHUECKOT'O PABHOBECHUS CO CTaHAAPTHBIM M3MEHEeHHeM sHeprun ['udoca.
CMmenieHre XMMUYECKOTI0 paBHOBecHs ITpu u3MeHeHnH ycioBuil. [Ipuniun Jle [larense.

Paznen S PacTBopsbl

Peakumonnas cuctema, xummuueckas peakuus. [lonstae pactBopa. OOmire cBOWCTBa peajbHBIX pac-
TBOpOB. Buzbl pactBopoB. CriocoObl BbIpaKEHUS KOHIIEHTpAIlMM PAcTBOPEHHOIO BEIIECTBA B PAcTBOpE.
ConpBatanus u e€ mexanusM. TemnoBoilt 3¢ ekt pactBopenus. PacTBopenne razoB, KpUCTALIHUECKUX Be-
LIECTB, KUAKOCTEN B Bojie. HeHachllleHHbIe, HACBIIIEHHBIE, IEPECHIICHHbIE pacTBOPHL. [Ipon3Beaenue pac-
TBOPUMOCTH. ODJEKTPOJMTHI M HENIEKTPOJIUTHL. DJIEKTPOJUTHYECKAs] AMCCOLMALMS KHUCIOT, OCHOBaHUM,
CPEIHHUX, KUCIIBIX U OCHOBHBIX COJIEW C TOYKH 3PEHHS TEOPUH SJIEKTPOIUTUUECKON qucconunanuu. Hampas-
JIEHUS. peaknuii MOHHOTO oOMeHa. CraOble AIEKTPOJIHMTHI, KOHCTAHTA TUCCOLMAIMU. 3aKOH pa30aBICHHUS
OctBanpaa. CunbHble MEKTPOAUThL. CTeneHb Auccouranui. AKTUBHOCTh MOHOB M MOHHAs CHJIA. DJIEKTPO-
JUTHYECKas Auccoluanys Boabl. Bogopoausiii nokaszarenb. KuciaoTHO-OCHOBHBIE HHIUKATOPBI 1 MEXAHU3M
ux aeucrBus. I'maponus u Buabl ruaposnsa. CTeneHb 1 KOHCTaHTa THAPOIIN3a.

Pa3znesn 6 OkucaIuTeIbHO-BOCCTAHOBUTEIbHBIE ITPOLECCHI

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIMU. THIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Metoast mogdopa ko3 dumrenToB. OKUCTUTENN U BOCCTAHOBUTEIH. DKBUBAJICHTHI OKUCITUTENICH U BOCCTa-
HoBUTENEH. BiusiHue cpeapl M BHEIIHUX YCJIOBUM HAa XapaKTep OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEak-
UH.

Paznen 7 OCHOBBI 3JIEKTPOXUMHYECKHX NMPOLECCOB

MexaHu3M BO3HUKHOBEHUS JIEKTPOJIHOIO MOTEHIIMAla Ha TPaHULIe MeTall - pacTBop. CTaHaapTHbIE
3JEKTPOJIHbIE MOTEHIMAJbI, UX U3MEPEHUE C MOMOLIBI0 BOJAOPOIHOIO 3JeKTpoaa. YpaBHeHue Hepuera. Psn
HanpspkeHud MetauioB. CTaHAapTHBIE OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIE ITOTEHIMAJIbI, HaIpaBleHUE
nporekanus OBP.

["anpBaHNMYECKUE AIIEMEHTHl KaK UCTOYHHMKHU AJIEKTPUUYECKOW SHEPIUU. DJIEKTPOJBUKYILAs CUJa, €€
cBs3b ¢ sHeprueil [ mb606ca. KoHueHTpaioHHbIE 2I€MEHThL. AKKYMYJISTOPBIL.

DJNEeKTpOIN3 pacTBOPOB U paciulaBoB BellecTB. Hamnpskenue pasnokeHus u nepeHanpsixenue. [lo-
PAIOK pa3psiIKK MOHOB Ha 3JIEKTpoAax. JJIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KolMuecTBeHHbIE 3aKOHO-
MEpPHOCTH 3JIeKTpoau3a (3akoHsl Papanes). [Ipumenenue anexkrponsa.

Paznen 8 Koppo3us u 3ammra MeTalJIOB OT KOPPO3UH

Koppo3us merainnoB u crnaBoB. Knaccudukanus KOppo3HOHHBIX Cpejl, pa3pylleHuil u mporec-
coB. [loka3arenu ckopocTu Koppo3uu. XuMuyeckas (razoBasi) KOppo3us: BUIbl U Pa3HOBUAHOCTH. 3aKO-
HbI POCTa TOJIIIMHBI OKCUIHBIX IUIEHOK. DJIIEKTPOXUMHUYECKAsT KOPPO3Ms: MPUYUHBI U MEXaHU3MbI BO3-
HUKHOBEHUs. BiusiHue pa3inuuHbIX (JaKTOpPOB HA CKOPOCTh 3JEKTPOXUMHUYECKON KOppO3MH. 3aliuTa Me-
TaJUIOB OT KOppo3uu. PannoHansHOE KOHCTpyupoBaHue. JlermpoBaHne METAIUIMUECKUX MaTepuanos. Ms-
MEHEHHUE COCTaBa U CBOWCTB KOPPO3MOHHOU cpenbl. [IporekropHas (aHomHas) 3auiuTa. 3allUTHBIE I1O-
KPBITHS.

Pa3nesn 9 Xumus BsKyIIUX BellecTB
OO1me mpeacTaBaeHUs O BSDKYIIUX BemlecTBaX. OCHOBHBIE TPYIIIbI M BU/IbI BSXKYIIIUX BEILECTB.
XHUMHYECKUE TIPOLECCHI, MPOTEKAIOUINE NIPH KOPPO3HH LIEMEHTHOT'O KaMHsI.

4.3 JIaGopaTtopHbIe padoThI

Ne JIP Ne HaumenoBanwne 1abopatopHbIx paboT Koz-so
pazzena 4acoB

1 1 Texnuka 6e30macHOCTH. 3HAKOMCTBO C JIaDOpaTOPHBIM
00opyI0BaHUEM. 2

2 Ornpenenenne MOJISIPHOM MacChl IKBHBAJICHTA MAarHHs B PEAKITUHU C 2
CEpHOM KUCIIOTOM.

3 4 XuMuYecKasi KWHETUKA. PaBHOBECHE XMMUYECKUX PEAKIIH. 2

4 5 [IpuroroBneHne pacTBOpa CEPHOU KUCIOTHI U YCTAaHOBJIEHUE €€ 2
KOHIICHTPALIUH.

5 5 Bonopoansiii mokazaresns. [ 'uaponaus comneil. 2

6 6 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH. 2




Ne Kon-Bo
No JIP HaunmenoBanue 1abopatopHbIX paboT
pazaena 4acoB
7 7 ["asibBaHWYECKU 3JIEMEHT. DIEKTPOJIU3. 2
8 8 Koppo3sus meramios. 3ammuTa METaIIOB OT KOPPO3HH. 2
Hroro: 16

5 Y4yeOHO-MeTOaANYECKOe 00ecIeYeHHue JUCHUTIINHBI

5.1 OcHoBHas 1uTEpaTypa

1. I'munka, H. JI. O6mas xumust [Teker] : yue6. mocooue mist By3os / H. JI. ['unka; mox pex. A.
N. EpmakoBa.- 30-e u3z., uctp. - M. : HUnarerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : um. -
[pu.: c. 699-703. - bubmuorp.: ¢. 704-705. - IIpenm. yka3.: ¢. 706-727. - ISBN 5-89602-017-1.2.

2. Mudraxosa, H. III. Obuias n HeopraHumueckas XuMus. Teopust M INpakTHUKa @ ydeOHOE
nocobue : [16+] / H. II. Mudraxosa, T. II. IlerpoBa ; mox pexn. A. M. Kysnemnosa ; Ka3zanckwuii
HAIlMOHAIBHBIA HCCIIEIOBATENILCKUI TEXHOJOTHUeCKHid yHuBepcuteT. — Kazanp : Kaszanckuit Hay4HO-
uccienoBarenbCckuil TexHosnornuyeckuit yausepcurer (KHUTY), 2018. — 308 c. : Tabn., ui. — Pexum

noctyna: o nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=560887 (mara obpamienus:
27.02.2023). — bubawuorp.: c. 258-260. — ISBN 978-5-7882-2345-2. — TekcT : 2JIEeKTPOHHBIH.

3. CemenoB, U. H. Xumus : yueOnuk / . H. Cemenos, U. JI. [lepdunosa. — 3-e uza. — CaHkr-
[TerepOypr : Xwummzmar, 2020. — 656 c. : wmn. — Pexum pocryma: mo momgmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=599172 (mata oOpamenusi: 27.02.2023). — ISBN 978-5-
93808-355-4. — TekcT : 3IMEKTPOHHBIH.

5.2 JlonoJiHUTE/IbHAS JINTEPATYpa

1. I'muuka H.JIL. 3anaun u ynpaxHenus no obmen xumun. — JI.: UaTerpan-Ilpecc, 2005, - 240c.

2 Xumust [DnekTpoHHBIN pecype] : meroanueckue ykazanus: coct. O. [1. Kymmnapesa; - OpenOypr :
OI'Y, 2022. - 53 ¢. - Pexxum noctyma: http://artlib.osu.ru/web/books/metod_all/174351 20220705.pdf

3. Ilonomapesa, I1.A., Xumus: 3anaunuk / I1.A. [Tonomapesa, O.M. bonasipea, O.I1. Kymnapesa;

OpenoOyprckuii roc. yH-1. — OpenOypr : OI'Y, 2016. - 140 c. [DnexTpoHHBIH pecypc].
4. Tlonomapesa, I1.A., COOpHUK MHIMBHIYaJbHBIX 33/JaHUIl O XUMHM: METOJIMYECKHUE yKazaHus /

ILA. TTonomapesa, O.1. bonneipeBa, O.I1. Kymmnapesa; OpenOyprckuii roc. yH-T. — Openoypr : OI'Y,
2016. - 75 c. [DneKTpoHHEIH pecypc].

5.3 llepuoanyeckue U31aHUA

1. ’)KypHan HeopraHudeckoi xumuu : xxypHai. — M.: APCMU.
2. Xumus u xu3Hb — X X1 Bek: xkypHai. — M.: ArentctBo "Pocriedars".

5.4 UnTepHeT-pecypchl

1 . Ba3a JAaHHBIX TCpMO,Z[I/IHaMI/ILIeCKI/IX BCIIMYHUH ((I/IBTaHTepMO»I
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
2. Ba3a JAaHHBIX OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX IIOTCHINAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.htmi
3. CocraBiieHue M ypaBHUBaHHE XUMUYECKHUX peakiuii: http://www.webqc.org...s-070603-1.html



http://artlib.osu.ru/web/books/metod_all/174351_20220705.pdf
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html

4. http://www.chem.msu.su/rus/elibrary/welcome.html. Dnextponnas 6ubnroTeKa yueOHBIX MaTEPHAIOB I10
XHUMHUHU.

5. http://mwww.biblioclub.ru - caiit 9BC «YHuuBepcuterckas 6ubnmmoreka onliney;

6. http://e.lanbook.com/ - caiit DBC ««Jlaubp»»;

7. http://rucont.ru/ - caiit 9bC «PYKOHT»;

8. http://www.edu.ru/ @enepanbubiii moptan «Poccuiickoe oOpazoBaHue

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHaJbHbIe 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH()OPMAIIMOHHBIX TEXHOJIOTHIi

1. Open Office/LibreOffice - cBoGomHbIli OQGHCHBIM MAaKET MPOrpaMM, BKJIIOYAIONIMKA B CeOs
TEKCTOBBI M TaOJMYHBIA PENAKTOPBI, PENAKTOp Mpe3eHTaUuil W Jpyrue oQucHble NpuioxkeHus. s
MOJATOTOBKU TEKCTOBBIX JIOKYMEHTOB, OOpaOOTKH HSKCHEPUMEHTAIbHBIX PE3yJNbTaTOB U JIEMOHCTPAINU
IIPE3CHTALAMN.

2. Koncynprantllmoc [D7eKTpoHHBIA pecypc]: 2JIEKTPOHHOE MEPUOIUYECKOe M3JaHUE CIPaBOYHAs
npaBoBas cuctema. / Pazpadorunk 3A0 «Koncynbrant [Limtocy, [1992—-2023]. —Pexxum noctyna k cucreme B
cetu OI'Y st ycranosku cuctemsr: \\fileserverI\\CONSULT\cons.exe

3. ABTOMAaTH3WpOBaHHAs WHTEpAaKTUBHAs cucreMa cereBoro tectupoBanus - ANCCT
(3apeructpupoBana B POCIIATEHT, CBuuerenbcTBO 0 roCylapCTBEHHOW PErHCTPAIMM MPOTPaMMBbl JUIS
OBM Ne2011610456, mpaBoobnagarens — OpeHOYprekuii rocy1apCTBEHHBIA YHHBEPCUTET), PEKUM JOCTYTIA
- http://aist.osu.ru.

4. TIporpaMMHast cucTeMa JUTsi OpraHu3anui Buaco-KoHpepeni-cea3u Webinar.ru

6 MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne JUCHUIINHBI

Y4eOHble ayTUTOPHH JJIsl MPOBEACHUS 3aHATUN JICKIMOHHOTO THIIA, CEMHHAPCKOTO THUMA, IS
IIPOBE/ICHUS] TPYIIOBBIX M WMHIMBHUIYaJbHBIX KOHCYJBTALMM, TEKYLIEro KOHTPOJS M IPOMEXKYTOUYHOM
aTTecTaluu.

AyIuTOpHM OCHAILIEHbl KOMIUIEKTaMH YYEHUUYECKONH MeOeu, TEXHUUECKUMH CpeACcTBaMU 00yueHMs,
CITy>KalllUMU JJIsl IpeCTaBlIeHNs yueOHoU nHpopMaluu O0IbIION ayJUTOPHH.

Jlnis mpoBeieHus 1a0OpaTOPHBIX 3aHATHI HCIIONB3YIOTCS JTabopaTopuu Kadenpsl XHMHUH, OCHa-
IIEHHbIE HEOOXOIUMBIM JIAOOPaTOPHBIM 000pYyI0BaHUEM (J1aOOpaTOPHBIE CTOJBI, BBHITSDKHBIE HIKAa(bI, IIKa-
GBI CcymMIbHBIE, BECHl aHAIUTHYECKHE, OaHM J1abOpaTOpHbIE, AMCTHILUIATOP); XUMHUECKOW MOCYJIOH H
npeaMeTaMu JlabopaTopHOro oobuxoja ( CHUPTOBKM, TUTEIbHBIE IIMIIBI, acOECTOBbIE CETKH, IITATUBBI,
IpeaMeTHbIe CTEKIIA, TPOOUPKHU, MUMETKH, TPOOKH, CTEKIITHHBIE MaJT0YKH, TPOOUPKOIEpKATEH, IIINaTeNH,
CKaJIbIIENIN, IKCUKATOPBI, OIOKCHI, SJIEKTPUUECKHUE TUIMTKH, XUMHUYECKHE BOPOHKH, TUTJIM, XUMUYECKUE CTa-
KaHbl ¢ HocukoM €éMKocTbio 200-300 mut n 100 mut, mepHble nuuHAps! Ha 10 M, 50 u 100 M, ctynku ¢ ne-
CTHKaMHu, OropeTku Ha 25 mi1, nunetku Mopa Ha 5, 10, 20 u 100 M, rpagyrpoBaHHbIE MEPHbBIE TUIIETKU Ha
1,2, 5 u 10 M, mepubie ko0b1 Ha 100, 250 u 1000 M ¢ mpoOkamu, koHn4Yeckue koaosl Ha 100 u 250 mu,
KareJbHUIBl, TPYILHN); XUMHUYECKUMH PEaKTUBAMHU.

[ToMemienue 1as1 caMOCTOSTENbHOM pabOThl 00YYarOMUXCS OCHALIEHbI KOMITBIOTEPHOW TEXHUKOM,
noAKIoueHHON K cetu "HMHTepHer", W oOecrnedeHHeM JOoCTyla B DJICKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbsHyto cpeny OI'Y.


http://www.chem.msu.su/rus/elibrary/welcome.html
http://aist.osu.ru/

