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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Leab 0CBOCHUS AUCIUILTHHBL: 00ECIICUNTH MMOTHOE YCBOCHHE TEOPETHUECKUX OCHOB OOINEH XHMHH,
XUMUH DJIEMEHTOB U UX COCTMHECHHM; (HOPMHUPOBAHKE Y CTYACHTOB MIEPBOTO Kypca HABBIKOB CAMOCTOSTEb-
HOTO BBITTOJIHEHUSI IPOCTEHIINX XUMUIECKUX IKCIIEPUMEHTOB U 0000IICHHS HA0II01aeMbIX PE3YJIbTATOB.

3agaun:

- IOJIYYHUTh 0a30BBIC MIPEIICTABICHHUS 00 OCHOBHBIX Pa3/eliax TeOPETUUCCKON U MPUKIATHON XUMUH,

- UMETh MPEJICTABJICHUE O POJU XHUMHUM B Pa3BUTUU TPAAMIIMOHHBIX U CO3JaHUM HOBBIX OTpacieil
HayKH{ U TEXHUKH, [MOTYUYEHUN XUMHUYECKUX BELIECTB U3 MPUPOIHBIX OOBEKTOB UJIM IMMYyTEM CHUHTE3a, PALHO-
HaJbHOM HCIIOJIb30BAaHUU IPUPOAHBIX OOTATCTB, OXPaHE OKPYKAIOIIEH CPE/Ibl;

- U3yYUTb OCHOBHBIEC MOHATHS U pa3/ieiibl OOIIeH XUMUU;

- BJIaJIeTh HH(OpMaIUEl 0 CTPOSHUH aTOMOB, MOJIEKYJI, O IPUHITUIIAX OMMCAHUS XUMUYECKON CBSI3H;

- YCTaHAaBJIMBATh JIOTUYECKHUE CBS3M MEXKIY MOJIOKEHUEM JIEMEHTOB B [leprnoanyeckon cucreMe u
XHUMHYSCKHUMH CBONCTBAMHU BEIICCTB;

- HA OCHOBE TEOPETUYECKUX 3HAHHUI OLIEHUBATH BO3MOKHOCTH ITPOTEKAHUS TEX WJIM UHBIX PEAKLINIA;

- MpUOOPECTH HABBIKK PA0OTHl B XUMHYECKOW JJaOOpaTOpuH, MpaBuiia OOpalIeHus: ¢ XUMHICCKUMU
peaKkTUBaMu U IIOCYI0M;

- 000CHOBaHHO BBIOMPATh COOTBETCTBYIOIINN METO] UCCIICIOBAHMS JJI PEUICHUS MPAKTHYECKUX 3a-
naq;

- YMETh CAMOCTOATEIBHO padoTaTh ¢ y4eOHOM, HAYYHON U CIPABOYHON JUTEpaTypO, BeCTU HHPOP-
MAaIlMOHHEBIN ITOUCK.

2 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMbl

JuctuminHa otHocuTes K 6a30Boit yactu 0oka [l «lucuuniausel (MOLyIn)»
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom
[ToctpexBusutsl aucuuiinnsl: 51./1.5.21 Mamepuanogsedenue

3 TpeGoBanus Kk pe3yjabTaTaM 00yUeHUsl MO JUCIUILINHE

Hpouecc HU3YYUYCHUA NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CICAYIOIIUX PE3yJIbTATOB o6yquH;1

[Tnanupyemble pe3yabTaTbl 00ydeHUs
Kon u HanmeHoBaHMe Kon u HanMeHoBaHME HHAMKATOpA
(hopMHUpPyEeMBbIX KOMIIETSHITUI JOCTHIKEHUS KOMIIETEHIINU 11O AHCIHATLIHHE, Xap aKTepmyIOHme:
9Tanbl GOpMUPOBAHUS KOMIETEHLUH
OIIK-5 Cnocoben OIIK-5-B-1 3Haet ocHOBHBIE 3HaTh:
HCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYUYHbIE pOJib XMMHH B COBPEMEHHOHN Mallu-
3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, ACHCTBYIOLIUE B |HOCTPOUTEIBHON NHYCTPHH;
JEHCTBYIOLIKE B IIPOLIECCE MIPOLIECCE U3TOTOBIICHUS - TEOPETUUYECKNUE OCHOBBI XMMHH, HE-
HU3TOTOBJICHUSA MalIMHOCTPOUTECIIBHBIX I/ISIIGJ'II/Iﬁ O6XO}II/IMBIG Ha MPAKTUKEC IIpHU PCUIC-
MAaIIMHOCTPOUTENIBHBIX HUM KOHKPETHBIX 3aJa4 B IIpoliecce
u3Jienuii TpeOyemMoro KauecTna, W3Y4YEHMs] BELIECTB M XUMHYECKHX
3a/laHHOT0 KOJIMYECTBA IIPU MIPOIIECCOB B PO ECCUOHATBHOM Jesl-
HaMMCHBIIHNX 3aTpaTax TEJIIBHOCTH,
0O0IIeCTBEHHOTO Tpy/a - CBOICTBa XMMHYECKHUX JIEMEHTOB U
ux COG)IHHeHHfI, COCTAaBJIIIOIINX
OCHOBY KOHCTPYKLHOHHBIX
MaTepHuaoB.
YMeTs:
- CaMOCTOSITENIBHO OCYILECTBISATH OC-
HOBHBIE TpUEMBbl pabOThl B XMUMHYE-
cKoi1 1aboparopuu;
-IIPUMEHSATD TOJIYYEHHBIE 3HAHUS I10
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Kox u HaumenoBanue Kon u HaumMeHoBaHuE MHIUKATOPa
(hopMUPYEMBIX KOMIIETEHITHHA JOCTHKEHUS KOMITIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00ydeHUs
10 TUCUUIUINHE, XapaKTEPU3YIOIIUE
sTanbl (OpMUPOBAHUS KOMIETCHUIUH

XUMUU TIPH PEIICHUH TMPAKTHUYECKUX
3aJa4.
Baanern:

- HABBIKAMH BCIACHHUA XUMHUYCCKOT'O
AKCTICPUMEHTA, HEOOXOUMBIMH JIJIsI
BBITIOJIHCHU A TeOpeTI/I‘-IeCKOFO nu
AKCTIIEPUMEHTAIBHOTO UCCIICIOBAHUS,
YTOOBI B JAJIbHEHIIIEM pemiaTh
npodeccoHaIbHBIE 3a1a4H

4 CTpyKTYpa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa QM CHUATINHBI

OO61as TpyA0€MKOCTh JUCHHUIIIIMHBI COCTABISAET 3 3aueTHbIe enuHuLlbl (108 akajgeMuyecKkux 4yacos).

TpyroemMKoCTb,
Bun pabotbt aKaJICMUYECKHUX YacOB
1 cemectp BCErO

Oo61masi Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexun (JI) 18 18
[TpakTnueckue 3anstus (113) 16 16
[TpomeskyTouHas arrectanus (3a4eT, YK3aMeH ) 0,25 0,25
CamocrosiTesibHasi padora: 73,75 73,75

- CAMON0020MO8Ka (NPopabomka u NOBMopeHuUe TeKYUOHHO20 MAMepuad u
Mamepuana y4eOHUKo8 u y4eOHbIX nocooull;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- 10020MOBKA K PYOE’CHOMY KOHMPOTIO U oug3zavemy.
Bua uTorosoro KOHTpoJIA (3auer, Ik3aMeH, A depeHIUPOBAHHBIH aug. 3au4.
3a4er)

Pazgensl AUCHUIUINHBI, U3y49aCMBbIC B 1 CCMECTPE

KonnyectBo yacoB
Ne HanmenoBanue pasnenoB ayAutopras BHEay/l.
pasnena BCETO aboTa
T 13 | P pabora
1 OCHOBHBIE TIOHSITHS U 3aKOHBI XUMUHU 16 2 4 10
2 CrpoeHune aToMa ¥ NEpUOINYECKUI 3aKOH 11 2 - 9
3 XUMHUECKasi CBsI3b, CTPOCHHE M CBOMCTBA MOJICKYJI 11 2 - 9
4 OcCHOBBI XUMHUYECKON TEPMOJUHAMUKHU 12 2 - 10
5 XHUMHYECKasi KHHETUKA U XUMHUYECKOE PaBHOBECHE 12 2 2 8
6 PactBopsb1 16 2 4 10
7 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI 12 2 2 8
8 OCHOBBI JIEKTPOXUMHYECKUX TPOIIECCOB 18 4 4 10
Hroro: 108 18 | 16 74
Bcero: 108 18 | 16 74




4.2 Coagepxanue pa3iejoB IUCUUNINHBI

Ne 1 OcHOBHBIEC IOHATHS U 3AKOHbI XUMHH

Mecto XMMUU B CHCTEME €CTECTBEHHBIX HayK. COBpEMEHHbBIC HAMPABICHUS PA3BUTUSI XUMHYECKOU
Hayku. Xumuueckas opma nukeHust Mmarepuu. OCHOBHbIE XMMHUYECKUE MOHSATHUS: aTOM, MOJIEKYJIa, IPOCTOE
BEILIECTBO, XUMUYECKOE COCIMHEHHE. XUMUYECKUH 1eMeHT. AToMHasi macca. MoekymsipHas Macca. Mouib,
MOJISIpHAsi Macca, MOJISIpHasi KOHLIEHTpalUs BEIIECTBA.

OcCHOBHBIE 3aKOHBI aTOMHO-MOJICKYJISIPHOTO YUeHUS. 3aKOHBI: COXPAHEHUS], KPATHBIX OTHOILICHUM, TTIO-
CTOSIHCTBA COCTaBa, 00BEMHBIX OTHOILIEHUI. 3aKOH ABOraipo. DKBUBAJICHT U 3aKOH 3KBUBaJICHTOB. [loHaTue
0 XUMHUYECKOH cucTeMe u crocobdax e onucanus. ®a3a, KOMIOHEHT. [ OMOT€HHBIE U TE€TEPOTe€HHBIE CUCTEMBI.
@YHKIMU COCTOSHMS U NIapaMETPbl COCTOSIHUA cucTeMbl. ['a30Bble cucTemsl. ['a3oBbie 3aK0HBI. MneanbHbli
ra3. YpasHenue MenzaeneeBa — Kitaneiipona. [lapiuansHoe naBiieHue raza B CMECH, OTHOCUTENbHAS TUIOT-
HOCTb T'a30B. JKuaKue cucTeMsl.

Ne 2 CTpoenne aToMa U NEPUOANIECKUH 3aKOH

OKCHepUMEHTAJIbHBIE OCHOBBI COBPEMEHHON TEOPUU CTPOEHUS aTOMA. S Ipo U 3JIEKTPOHHAs 000J10YKa.
HyanusM B NOBEAECHUH MUKpodacTul. BoiHOBas mpupoja 3jeMEeHTapHbIX 4acTULl. YpaBHEHHE Ae bpois,
IIPUHLIMII HeomnpezaeneHHocTu ['elizenOepra. Atom Bogoponaa. KBantoBomexannueckast Mozieib aroma. OJiHo-
EKTpOHHBIN atoM. BonHoBoe ypaBHenue Illpenunrepa. Keantossle umcina. CMbICT KBaHTOBBIX YHCEIN.
ATomHbBIE OpOUTaNIN. DHEPreTUYECKUE YPOBHU JIEKTPOHA B OJHORJIEKTPOHHOM aToMe. MHOT03JIEKTPOHHBIN
aroM. [Ipunnun [Taynu u eMkocTh 37eKTpoHHBIX 00osouek. [TpaBuino XyHaa U NOpsAA0OK 3ar0JIHEHHs aTOM-
HbIX opouraneil. [Ipuniun Haumensie sHeprun. [Ipasmino KineukoBckoro. CTpoeHue 371eKTpOHHBIX 000J10-
YeK 371eMeHTOB. [leproAnYHOCTb CTpOeHUsI 3JEKTPOHHBIX 00004eK. [loTeHMansl HOHU3aK U CPOACTBO K
JJIEKTPOHY aTOMOB, PaJINyChl ATOMOB U MOHOB B 3aBUCHUMOCTH OT IIOJIOKEHHSI 3JIEMEHTA B MEPUOANYECKOMN
CUCTEME. DJIEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB.

Cymnocts Ilepuoanueckoro 3akona. CoBpemeHHast untepnperauus llepunonnueckoro 3akona. Tumnu-
YECKHUE DJIEMEHTHI. VI3MeHeHne Ba)KHEWIIUX CBOMCTB 3JIEMEHTOB I10 TPYIIIAM U NEPHOAAM IEPUOJUYECKON
cucrembl. O0menayyHoe u punocodcekoe 3Hauenue [lepuonnueckoro 3axona J[. 1. Menneneea.

Ne 3 Xumnueckasi CBsi3b, CTPOCHHE H CBOMCTBA MOJICKY.JI

BsaunmopetictBue aromoB. [IpuunHer 00pa3zoBaHuss XUMUYECKOH CBs3uU. [Ipupoia XMMUYECKOH CBSI3H.
Morekyia BoAOpoaa U MeTo bl ee onucanusa. Meron BaneHTHbIX cBs3zel (BC). [lepekpriBaHue aTOMHBIX Op-
ouraneil, 6- U T-CBA3M, NOPAJIOK (KPaTHOCTH) CBSA3U. XapaKTEPUCTUKN XUMUYECKON CBA3HM — dHEPrus, JAJIUHA,
nonsipHocTtb. Meron BC u rubpunuzanus opOutasneil. BanentHoe coctosiHue aroma. KoBajeHTHas cBs3b B
MHOI'0aTOMHBIX MOJIEKYJIax. JJOHOpHO-akIenTopHOe B3auMozeicTBre. HanpaBleHHOCTh M HACBIIAEMOCTh
XUMUYECKON KOBAJIEHTHOH CBS3H.

MexmolIeKyIsipHble B3auMOAeHCTBUSA. BoiopoaHas CBA3b €€ mpupoaa u dHeprusd. Biusaue Bogopo-
HBIX CBsI3eH Ha cBolicTBa BemecTB. Cuibl Ban-nep-Baansca. OpueHTaniMoHHOE, MHAYKIIMOHHOE U JUCIIEPCH-
OHHOE MEKMOJIEKYJISIPHOE B3aUMOICUCTBUS.

Tumnbl xumudeckoit casi3u, Meto1sl BC 1 MO, rubpununzaius 31eKTpOHHBIX 00J1aKOB, HAIIPaBIEHHOCTb
KOBaJICHTHOM CBS3U, (hOpMa MOJIEKYII.

Ne 4 OcHOBBI XHMHY€CKOH TEPMOIHHAMUKH

DHepreTuyeckue XapakTepUCTUKN XUMUYecKuX peakuuid. [lepBoe Hayano tepmoannamuku. Ipespa-
IIEHUs] SHEPTUU U PabOTHl B XUMHUECKUX npoueccax. Tepmoxumus. [TonsaTre 06 3HTaNBIUU. DHI0- U IK30-
TepMuyeckue peaknuu. 3akoH ['ecca. CTaHAapTHOE COCTOSHUE W CTaHJIApTHAs YHTAIBIHS 00pa3oBaHUs Be-
mectBa. Pacuersl TemnoBbIX 3¢ (dekToB peakuuil. Bropoe Hauano TepmomuHamuku. [loHATHE >HTpONUHM.
OneHka 3HaKa U3MEHEHHS SHTPOIHUU B XUMUUECKHX peakiusax. JHeprus ' uob0ca. Ymenpienue suepruu [ no-
0ca KaKk TepMOJMHAMUYECKHI KPUTEPH BO3MOXKHOCTH CaMOITPOM3BOJILHOTO IPOTEKaHMs Ipoliecca B 3aKpbl-
ThIX cuctemax. CTaHapTHOE u3MeHeHue sHepruu ['nd6ca B peakiuu. 3aBUCHMOCTb U3MEHeHus sHepruu [ uo-
6ca OT TeMIIepaTyphl, JaBJICHUS U KOHIICHTPALMU PearupyromuX BemecTB. Poib S3HTaNbIUHHOTO U SHTPOTHKI-
HOTO ()aKTOPOB B OIpE/IeJICHUH HallpaBJIEHUs ITpolecca.

Ne § Xumnueckasi KUHHeTHKA H XHMHYeCKOe paBHOBeCcHe

CKopocTh XUMHUYECKON peakuu U (aKTOphI €€ ONpeAesIonie. 3aBUCUMOCTh CKOPOCTH PEaKILUU OT
KOHIIEHTpaluu peareHToB. Kunertnueckoe ypaBHeHue peakiuu. [lopsok peakuuu, [Ipasuno Baunt-T'odda.
KoHncTanTta ckopocTH peakuMu M €€ 3aBHCHUMOCTh OT TeMIepaTypbl. DHEprusl aKTUBALUU. YpaBHEHHE
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AppeHunyca. DHepreTudeckas quarpamma peakiuu. [lonarue o Mmexanusme peakiuu. MoJIeKyIsipHOCTh peak-
. Katanus u karanuzatopsl. UTHrHOUTOPEI 1 MHTHOMpPOBAHUE.

Xumunyeckoe paBHoBecue. OOpaTuMbie U HEOOpaTHMble XuMuUeckue peakiuu. CocTosHuEe paBHOBE-
CHSI ¥ IPUHIIUIT MUKPOCKOTIMYECKOH 00paTUMOCTH peakuuu. KuHetnueckuit 1 TepMOIMHAMHYECKHUH 1TOT-
XOJIbl K OITUCAHHUIO XUMUYECKOTo paBHOBecHs. KOHCTaHTa XUMHUYECKOTO PaBHOBECHSI U Pa3IMUHbIE CIIOCOOBI
ee BbIpakeHus. CBS3b KOHCTAHTHl XUMHUYECKOTO0 PABHOBECHS CO CTAaHIAPTHBIM U3MEHEeHHEM 3Hepruu [ uo-
Oca. CMmenieHue XUMHYECKOTO paBHOBECHS TpH u3MeHeHun ycinoBuid. [Ipuanum Jle Hlatense.

Ne 6 PacTBOpbI

Peakunonnas cucrema, xumuueckas peakuusi. [lonsitue pactBopa. O61mue cBOiCTBa peaabHBIX pac-
TBOPOB. Buibl pacTBopoB. CriocoOb! BEIpaKeHUS! KOHIICHTPALIMU PACTBOPEHHOTO BeliecTBa B pactBope. Collb-
Baranus U e€ MexanusM. TermoBoir 3¢ddexT pacTBopenus. PactBopeHne razoB, KpUCTAIIMUECKUX BEILECTB,
XKuaKocTel B BoJe. HeHnachllieHHbIE, HAChIILIEHHBIE, IIEPECHILIEHHbIE pacTBOPLI. [Ipon3BeneHne pactBopumo-
CTH. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI. DIEKTPOIUTUUECKAS JUCCOLUALIMS KUCIOT, OCHOBAaHUMN, CPETHUX, KHC-
JIBIX U OCHOBHBIX COJIEH C TOYKH 3pEHUS TEOPUU IEKTPOJUTUYECKON nucconmannu. HamnpasieHus peakuui
MOHHOT0 0OMeHa. Criabble AIEeKTPOIUTHI, KOHCTAHTa AUCCOMAINK. 3aKoH pa3dasienus OctBaibaa. CHilbHbIE
aneKkTposnThl. CTeneHp quccouranuy. AKTUBHOCTh MOHOB U MOHHAs CcHjla. DJIEKTPOIUTHYECKas AUCCOLra-
s Boabl. Bogpopoanslii nokazarens. KucioTHO-OCHOBHBIE HHIIMKATOPBI MU MEXaHU3M UX AecTBus. ['uaponus
1 BUbI Tuipoan3a. CTeneHb U KOHCTaHTa IMIPOJIn3a.

Ne 7 OKHCINTETBLHO-BOCCTAHOBUTEIbHBIE MPOIECCHI

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIUU. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.
MeTtoasl mogdopa ko3 duirenToB. OKUCIUTENN U BOCCTAHOBUTENH. DKBUBAJIICHTHI OKUCIUTENEH U BOCCTa-
HoBUTeJNEH. BiinsHue cpeibl U BHEIIHUX YCIOBUN HAa XapaKTep OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.

Ne 8 OCHOBBI 3J1eKTPOXMMHUYECKHX MPOLECCOB

MexaHu3M BO3HUKHOBEHUS JIEKTPOJIHOIO NOTEHIIMAla Ha TPaHULIe MeTall - pacTBop. CTaHaapTHbIE
3JIEKTPOJIHbIE TOTEHIMAJbI, UX U3MEPEHUE C MOMOLIBI0 BOJAOPOIHOIO 3JieKTpoaa. YpaBHeHue Hepuera. Psn
HanpspkeHui MetaiioB. CTaHIapTHBIE OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE IOTEHIMAJIbI, HAlIpaBJIEHUE IIPO-
tekanus OBP.

["anpBaHUYECKUE AIIEMEHTHl KaK UCTOYHHMKHU AJIEKTPUUYECKOW PHEPIUU. DIIEKTPOJBUKYILAs CUJa, €€
cBs3b ¢ sHeprueil [ m606ca. KoHueHTpaioHHbIE 21€MEHThL. AKKYMYJISTOPBIL.

DNEeKTpOIU3 PACTBOPOB U paciiaBoB BemlecTB. Hanpsbkenue pasnokenus u nepenamnpspkenue. Iops-
JIOK pa3psiAKM MOHOB HA AJIEKTPOIax. DIEKTPOJIU3 C pACTBOPUMBIM aHO10M. KonruecTBeHHbIE 3aKOHOMEPHO-
CTH 3J1eKTpoiu3a (3akoHsl Dapanes). [Ipumenenue snexkrponusa.

Kopposus mertamnoB u cruaBoB. Kiaccudukanus KOppo3HOHHBIX Cpell, pa3pylIeHUH U MPOLECCOB.
Xumunyeckas (ra3oBasi) KOPpo3us: BUABI U PA3HOBUIHOCTH. DJIEKTPOXUMUYECKasi KOPPO3Usi: MPUUUHBI U Me-
XaHU3MbI BO3HUKHOBEHMS. BiusiHue pa3nuyHbIX (PaKTOPOB HAa CKOPOCTh IEKTPOXMMHUUYECKON KOppo3uu. 3a-
LIUTa METAJJIOB OT KOppo3uu. PaninonansHoe KOHCTpyupoBaHue. JlernpoBanue METaIUIMYECKUX MaTepHaloB.
W3meHeHne cocTtaBa U CBOMCTB KOPPO3UOHHOM cpefbl. [IpoTexkTopHas (aHoaHAs) 3amuTa. 3allluTHBIE TOKPHI-
THUS.

4.3 [lpakTuyeckne 3aHATHSA (CEMUHAPDI)

No
3aHATU Ne Tema Kon-Bo

;[ paszznena 4acoB

1 1 OcCHOBHBIE TOHATHS XUMHH, PACUETHI IO YPABHEHUSIM XUMHYECKHUX 2
peakuuil.

2 1 DOKBUBAJICHT U 3aKOH YKBUBAJICHTOB. 2

3 5 XuMuyeckasi KHHeTHKa. PaBHOBeCHE XMMUYECKHUX PEaAKIIHA. 2

4 6 KoHiieHTpanus pactBopoB. PacTBOpHI 3JIEKTPOTHTOB. 2

5 6 Bonopoansiit nokaszarens. [ uapoaus3 cosen. 2

6 7 OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH. 2

7 8 ["anpBaHWYECKUH DIIEMEHT. DIEKTPOIIU3. 2

8 8 Koppo3us meTtaninos. 3amura METauIOB OT KOPPO3UU. 2
Hroro: 16




5 Yye0Ho-MeTOANYECKOE 00€ecTIeueHne JUCIUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

1. I'munka, H. JI. O6mas xumust [Teker] : yue6. mocobue mist By3os / H. JI. ['unka; mox pex. A.
N. Epmakoga.- 30-e uza., ucnp. - M. : Uarerpain-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : un. - [pwun.:
c. 699-703. - bubmmorp.: ¢. 704-705. - [Ipeam. ykas.: c. 706-727. - ISBN 5-89602-017-1.

2. Mudraxosa, H. III. O6mas u Heopranuveckas XxuMusi. Teopust U IpaKTHKA : y4eOHOE MOCOOHeE :
[16+] / H. III. Mudraxosa, T. II. Ilerpoa ; mox pen. A. M. Ky3nenosa ; KazaHnckuii HalmoHaJIbHBIN
HCCIIEIOBATENILCKUI TEeXHOJNOrnueckuii yHupepcuteT. — Kazanp : KazaHCkuil Hay4HO-MCCIEN0BATEIbCKUM
texnosiornueckuii yausepcutet (KHUTY), 2018. — 308 c. : Tabu., wi. — Pexum goctyna: 1mo moJmucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=560887 (mara oopamenus: 27.02.2023). — bubmuorp.:
c. 258-260. — ISBN 978-5-7882-2345-2. — TeKCT : 3EKTPOHHBIH.

3. CemenoB, M. H. Xumus : yueOnuk / U. H. Cemenos, U. JI. IleppunoBa. — 3-e u3n. — CaHkT-
[lerepOypr : Xummzgar, 2020. — 656 c. : un. — Pexum pocryma: mo mnomgmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=599172 (mara oOpamenus: 27.02.2023). — ISBN 978-5-
93808-355-4. — TeKcT : 3JIEKTPOHHBII.

5.2 JlonoJiHUTE/IbHAS JINTEPATYypa

1. I'muuka H.JIL. 3anauu u ynpaxsenus no odment xumun. — JI.: Uaterpan-Ilpecc, 2005, - 240c.

2. Xumus [DnekTpoHHbIN pecypce] : meroanueckue ykazanus: coct. O. I1. Kymnapesa; - OpenOypr :
OI'Y, 2022. - 53 ¢. - Pexxum goctyna: http://artlib.osu.ru/web/books/metod _all/174351 20220705.pdf

5.3 llepuoanyeckue U31aHUA

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

5.4 UnTepHeT-pecypchl

1 . Ba3a JaHHBIX TepMO,Z[I/IHaMI/ILIeCKI/IX BCIIMYNUH «I/IBTaHTepMO»Z
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
2. Ba3a JAHHBIX OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX IIOTCHIINAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html

3. CocTaBieHue U ypaBHUBaHNE XMMUYECKUX peakiuii: http://www.webgc.org...s-070603-1.html

4. http://www.chem.msu.su/rus/elibrary/welcome.html. DnexTponnas 6ubnroTeka yaeOHBIX MAaTEPHAIIOB 110
XHMUH.

5. http://www.biblioclub.ru - caiit DBC «Yuuepcuterckas 6ubnmoreka onliney;

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

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

8. http://www.edu.ru/ ®enepanbublii mopran «Poccuiickoe 00pa3oBaHue»



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

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI

1. Open Office/LibreOffice - cBo60HBII OPHUCHBIIH TAKET TPOrPaMM, BKIIFOYAIOIINI B €05t TEKCTOBBII
U TaONWYHBIA PENAKTOPBI, PEAAKTOP NpPE3CHTANUW W Jpyrue OQUCHBIC MPWIOKEHUs. JJis MOATOTOBKH
TEKCTOBBIX JOKYMEHTOB, 00paOOTKU SKCIIEPUMEHTAIbHBIX PE3yIbTATOB U IEMOHCTPAIMH TPE3CHTAIHI.

2. Koncynprantllntoc [DreKTpoHHBIN pecypc]: 3JIeKTPOHHOE MEPHOAMYECKOE U3JIaHUE CIIPABOYHAs
npaBoBas cuctema. / Pazpadorunk 3A0 «Koncynsrant [Tinrocy, [1992-2023]. — PexxuMm gocTyma K CHCTEME B
cetu OI'Y st ycranoBku cuctemsl: \\fileserverI\!CONSULT\cons.exe

3. ABTOMaTHM3MpOBaHHas HMHTEPAKTUBHas cucTemMa ceTeBoro  tectupoBanus - AWCCT
(3apeructpupoana B POCIIATEHT, CBuuerenscTBo 0 rocylIapCTBEHHON PErucTpalnyy MporpamMMmbl JUIs
OBM Ne2011610456, mpaBoobiamarens — OpeHOYPIrcKuid roCyJapCTBEHHBIM YHUBEPCUTET), PEKUM JTOCTYIIa
- http://aist.osu.ru.

6 MaTepI/IaJ'[I:HO-TeXHI/I‘leCKOC obecrneyeHue AUCHHUIIIMHBI

Y4eOHble ayUTOPUU JUIsl MPOBENCHUS 3aHATHI JEKIMOHHOTO THUIA, CEMHUHAPCKOTO THUIIA, IS
MPOBEJICHUSI TPYIMIIOBBIX W WHAMBUAYAIBHBIX KOHCYJbTAIlUH, TEKYHIETO KOHTPOJSI W IMPOMEKYTOUHON
aTTecTaluu.

AyIuTOpUN OCHAIIEHBI KOMIUIEKTAMHU YYCHUYECKON MeOen, TEXHUYECKUMHU CPEICTBAMH O0YyUYEHUS,
CITy>KalllUMU JJIsl IPeCTaBIeHNus yueOHoi nHpopMaluu O0JIbIION ayJUTOPHH.

[Tomemenue sl CaMOCTOSITEIIBHON Pa0OTHI 00YYAIONIUXCS OCHAIECHBI KOMITBIOTCPHON TEXHUKOM,
noakiIoueHHo Kk cetu "MHTepHer", M obecrneueHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarenbHyio cpeay OI'Y.


http://aist.osu.ru/

